
If this page is the only one that appears, download the document to your desktop and open 

the file from there.

 

If you are viewing this in a web browser. 

 

Download the file to your device and open it with Adobe Acrobat. 

 

The second pdf contains a composite of correspondence and related text files. Excel files and 

other file types are attached in this portfolio as separate documents 

according to the date they were received. 

 

Please read the '0-Read This First' document for instructions if you have trouble opening the 

attached files.





Separate excel documents 
Excel document(s) for this project’s review process are 
included as separate document(s) within the Portfolio file. 
They are listed by the date (YYYYMMDD) they were 
received by the Air Permits Division.  
For example: 


20190910_NSR workbook.xlsx 


20190821_NSR calculations.xlsx 


20190712_NSR calculations.xlsx 


20190604_NSR workbook.xlsx 


20190206_NSR workbook.xlsx 


20181219_NSR workbook.xlsx 


20181011_NSR calculations.xlsx 


20180923_NSR workbook.xlsx 


 
Extracting EXCEL files  


If you get an error message when trying to open an excel document 
that is attached within this Portfolio file, you can extract the selected 
file and save it to your computer by choosing “File” from the menu, 
then “Extract File from Portfolio…” 


 
If you do not have Excel on your computer you can view these 
documents at the TCEQ Central File Room. 
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TCEQ-10009 (APD-ID 270v2, Revised 11/2025) OP-CRO1
This form is for use by facilities subject to air quality permit requirements and may be revised periodically. (Title V Release 06/24) Page 1  of  2


Form OP-CRO1
Certification by Responsible Official
Federal Operating Permit Program


Texas Commission on Environmental Quality


All initial issuance, revision, renewal, and reopening permit application submittals requiring certification must be
addressed using this form. Updates to site operating permit (SOP) and temporary operating permit (TOP) applications,
other than public notice verification materials, must be certified prior to authorization of public notice or start of public
announcement. Updates to general operating permit (GOP) applications must be certified prior to receiving an
authorization to operate under a GOP.


I. Identifying Information


RN: RN100218973


CN: CN600130017


Account No.: CB0038Q


Permit No.: O4165


Project No.: 37628


Area Name: Olefins 3 Plant


Company Name: Formosa Plastics Corporation, Texas


II. Certification Type (Please mark appropriate box)


Responsible Official Duly Authorized Representative


III. Submittal Type (Please mark appropriate box) (Only one response can be accepted per form)


SOP/TOP Initial Permit Application Permit Revision, Renewal, or Reopening


GOP Initial Permit Application Update to Permit Application


Other:







TCEQ-10009 (APD-ID 270v2, Revised 11/2025) OP-CRO1
This form is for use by facilities subject to air quality permit requirements and may be revised periodically. (Title V Release 06/24) Page 2  of  2


Form OP-CRO1
Certification by Responsible Official
Federal Operating Permit Program


Texas Commission on Environmental Quality


All initial issuance, revision, and renewal permit application submittals requiring certification must be accompanied by
this form. Updates to acid rain or CSAPR (other than public notice verification materials) must be certified prior to
authorization of public notice for the draft permit.


IV. Certification of Truth


This certification does not extend to information which is designated by TCEQ as information for reference only.


I, Mike Rivet  certify that I am the DAR


(Certifier Name printed or typed) (RO or DAR)


and that, based on information and belief formed after reasonable inquiry, the statements and information dated during
the time period or on the specific date(s) below, are true, accurate, and complete:
Note: Enter Either a Time Period or Specific Date(s) for each certification. This section must be completed. The
certification is not valid without documentation date(s).


Time Period: From  to


(Start Date) (End Date)


Specific Dates: 10/09/2026


(Date 1) (Date 2) (Date 3) (Date 4)


(Date 5) (Date 6)


Signature: (Signed in STEERS) Signature Date:


Title: Assistant Vice President/General Manager







TCEQ-10059 (APDG 5722v26, revised 03/22) OP-2
This form is for use by facilities subject to air quality permit requirements and
may be revised periodically. (Title V release 03/10) Page 8 of 8


Texas Commission on Environmental Quality
Federal Operating Permit Program


Application for Permit Revision/Renewal
Form OP-2-Table 3


Indicate the air pollutant(s) that will be changing and include a brief description of the change in pollutant emissions for each pollutant:


Pollutant Description of the Change in Pollutant Emissions


VOC VOC emissions are increasing


NOx NOx emissions are increasing


SO2 SO2 emissions are increasing


PM-10 No PM emissions involved


PM-2.5 No PM emissions involved


CO CO emissions are increasing


HAPs HAP emissions are increasing
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September 30, 2026 
 
 


Electronic Delivery via STEERS 
Texas Commission on Environmental Quality 
Air Permits Initial Review Team (APIRT) (MC-161) 
P. O. Box 13087 
Austin, Texas 78711-3087 
 
RE: Formosa Plastics Corporation, Texas  


OL3 Plant Title V SOP Update to Application, Significant Revisions 
TCEQ Air Quality Project Number: 37628 
TCEQ Title V Permit Number: O4165 
Customer Reference Number: CN600130017 
Regulated Entity Number: RN100218973 
TCEQ Air Quality Account Number CB0038Q 


 
To Whom It May Concern: 
 
Pursuant to 30 TAC §122.241, Formosa Plastics Corporation, Texas (FPC TX) hereby submits 
certification of changes to the permit renewal application for the Olefins 3 (OL3) Plant Title V 
Operating Permit Number O4165 at our Calhoun County, Point Comfort complex. Please find 
attached the attached OP-CRO1 form certifying the changes from July 9, 2026 through 
September 22, 2026. 
 
Should you have any questions, please contact Ms. LeAnn Usoff at LeAnnU@ftpc.fpcusa.com or 
by telephone at (361) 920-9401. 
 


Sincerely, 
 
 
 
 


Mike Rivet 
Assistant Vice President/General Manager 
Formosa Plastics Corporation, Texas 


 
Enclosure 
 
  



mailto:LeAnnU@ftpc.fpcusa.com
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Olefins 3 Title V SOP O4165 Renewal and Significant Revisions  
Page 2


 
 


 


 
CC: Electronic Delivery via STEERS 
 TCEQ Air Program Manager, Region 14 


 
Electronic Delivery: R6AirPermitsTX@epa.gov 
EPA Region VI Office 
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TCEQ-10009 (APD-ID 270v2, Revised 11/2025) OP-CRO1 
This form is for use by facilities subject to air quality permit requirements and may be revised periodically. (Title V Release 06/24) Page 1  of  2 


Form OP-CRO1 
Certification by Responsible Official 
Federal Operating Permit Program 


Texas Commission on Environmental Quality 


All initial issuance, revision, renewal, and reopening permit application submittals requiring certification must be 
addressed using this form. Updates to site operating permit (SOP) and temporary operating permit (TOP) applications, 
other than public notice verification materials, must be certified prior to authorization of public notice or start of public 
announcement. Updates to general operating permit (GOP) applications must be certified prior to receiving an 
authorization to operate under a GOP. 


I. Identifying Information 


RN: RN100218973 


CN: CN600130017 


Account No.: CB0038Q 


Permit No.: O4165 


Project No.: 37628 


Area Name: Olefins 3 Plant 


Company Name: Formosa Plastics Corporation, Texas 


II. Certification Type (Please mark appropriate box) 


 Responsible Official  Duly Authorized Representative 


III. Submittal Type (Please mark appropriate box) (Only one response can be accepted per form) 


 SOP/TOP Initial Permit Application  Permit Revision, Renewal, or Reopening 


 GOP Initial Permit Application   Update to Permit Application 


 Other:   


  







TCEQ-10009 (APD-ID 270v2, Revised 11/2025) OP-CRO1 
This form is for use by facilities subject to air quality permit requirements and may be revised periodically. (Title V Release 06/24) Page 2  of  2 


Form OP-CRO1 
Certification by Responsible Official 
Federal Operating Permit Program 


Texas Commission on Environmental Quality 


All initial issuance, revision, and renewal permit application submittals requiring certification must be accompanied by 
this form. Updates to acid rain or CSAPR (other than public notice verification materials) must be certified prior to 
authorization of public notice for the draft permit. 


IV. Certification of Truth 


This certification does not extend to information which is designated by TCEQ as information for reference only. 


I, Mike Rivet  certify that I am the DAR  


 (Certifier Name printed or typed)  (RO or DAR)  


and that, based on information and belief formed after reasonable inquiry, the statements and information dated during 
the time period or on the specific date(s) below, are true, accurate, and complete: 
Note: Enter Either a Time Period or Specific Date(s) for each certification. This section must be completed. The 
certification is not valid without documentation date(s). 


Time Period: From 07/09/2025  to 09/22/2026  


                              (Start Date)  (End Date)  


Specific Dates:         


 (Date 1) (Date 2)  (Date 3)  (Date 4) 


    
 (Date 5)  (Date 6) 


Signature:  (Signed in STEERS)  Signature Date:   


Title: Assistant Vice President/General Manager  
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Ryan Glaze


From: Quiat, Eric <eric.quiat@wsp.com>
Sent: Tuesday, September 22, 2026 9:21 AM
To: Ryan Glaze
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF; Parkes, Jill; Katelyn John/FTEHSF; Duffy, 


Amy; Wang, Shannon
Subject: RE: Working Draft Permit (WDP) Review -- FOP O4165/Project 37628, Formosa Point 


Comfort Plant/Olefins 3 and Propane dehydrogenation plant


Ryan, 
  
Given the DAR availability and chain of approvals, we would like to have until 9/30 to submit the final OP-
CRO1 certification in STEERS.  Please let us know if that will work. 
  


Eric Quiat 
Senior Technical Director, Project Management 
T +13032768709 
M 512-496-7655 
 


 


  
From: Ryan Glaze <James.Glaze@tceq.texas.gov>  
Sent: Tuesday, September 22, 2026 6:44 AM 
To: Quiat, Eric <eric.quiat@wsp.com> 
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF <janicel@ftpc.fpcusa.com>; Parkes, Jill <jill.parkes@wsp.com>; 
Katelyn John/FTEHSF <katelynj@ftpc.fpcusa.com>; Duffy, Amy <amy.duffy@wsp.com>; Wang, Shannon 
<shannon.wang@wsp.com> 
Subject: RE: Working Draft Permit (WDP) Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 3 
and Propane dehydrogenation plant 
  
Good morning Eric,  
  
I have sent the Public Notice Authorization Package (PNAP) to my Team Leader to review on September 
18, 2026. At this time, please submit a final Form OP-CRO1 in STEERS certifying all the updates made 
during the Technical Review Period for this project.  
  
Please put the start date as, “07/09/2025” and the end date as “09/22/2026.”  
  
Please have Form OP-CRO1 submitted in STEERS by September 25, 2026.  
  
If you have any questions, please feel free to reach out.  
  
Thanks,  
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Ryan Glaze


From: Quiat, Eric <eric.quiat@wsp.com>
Sent: Tuesday, September 15, 2026 8:25 AM
To: Ryan Glaze
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF; Parkes, Jill; Katelyn John/FTEHSF; Duffy, 


Amy; Wang, Shannon
Subject: RE: Working Draft Permit (WDP) Review -- FOP O4165/Project 37628, Formosa Point 


Comfort Plant/Olefins 3 and Propane dehydrogenation plant
Attachments: OL3 OP-2 9-14-26 (tbl3, page 8).pdf


Ryan, 
 
The last page, Table 3, of Form OP-2 has been updated and is attached. 
 


Eric Quiat 
Senior Technical Director, Project Management 
T +13032768709 
M 512-496-7655 


 


 


From: Ryan Glaze <James.Glaze@tceq.texas.gov>  
Sent: Monday, September 14, 2026 12:39 PM 
To: Quiat, Eric <eric.quiat@wsp.com> 
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF janicel@ftpc.fpcusa.com; Parkes, Jill jill.parkes@wsp.com; Katelyn 
John/FTEHSF <katelynj@ftpc.fpcusa.com>; Duffy, Amy <amy.duffy@wsp.com>; Wang, Shannon 
<shannon.wang@wsp.com> 
Subject: RE: Working Draft Permit (WDP) Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 3 
and Propane dehydrogenation plant 
 
Good afternoon Eric,  
 
My QA/QC Reviewer has completed their review of Permit O4165; however, per our conversation from 
September 9 (Wednesday), I will need you to provide an updated Form OP-2 – Table 3. Please provide an 
updated version documenting the specific pollutant changes on how those emissions had increased or 
decreased since the last renewal.  
 
Please provide the updated Form OP-2 – Table 3 by September 18, 2026.  
 
Please let me know if you have any questions.  
 
Thanks,  
 
Ryan Glaze 
Operating Permits Section 







TCEQ-10059 (APDG 5722v26, revised 03/22) OP-2
This form is for use by facilities subject to air quality permit requirements and
may be revised periodically. (Title V release 03/10) Page 8 of 8


Texas Commission on Environmental Quality
Federal Operating Permit Program


Application for Permit Revision/Renewal
Form OP-2-Table 3


Indicate the air pollutant(s) that will be changing and include a brief description of the change in pollutant emissions for each pollutant:


Pollutant Description of the Change in Pollutant Emissions


VOC Adding new EGFs and elevated flares to permit, VOC emissions are increasing


NOx Adding new EGFs and elevated flares to permit.  Existing waste gases flared at EGFs have different NOx emission factor.
NOx emissions are increasing


SO2 Adding new EGFs and elevated flares to permit.  SO2 emissions are increasing


PM-10 No PM emissions involved


PM-2.5 No PM emissions involved


CO Adding new EGFs and elevated flares to permit  Existing waste gases flared at EGFs have different CO emission factor.
CO emissions are increasing


HAPs Adding new EGFs and elevated flares to permit.  HAP emissions are increasing
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Ryan Glaze


From: Quiat, Eric <eric.quiat@wsp.com>
Sent: Wednesday, September 2, 2026 4:38 PM
To: Ryan Glaze
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF; Parkes, Jill; Katelyn John/FTEHSF; Duffy, 


Amy; Wang, Shannon
Subject: RE: Working Draft Permit (WDP) Review -- FOP O4165/Project 37628, Formosa Point 


Comfort Plant/Olefins 3 and Propane dehydrogenation plant


Ryan, 
  
We are good to proceed with this version of the WDP.  Thank you, 
  


Eric Quiat 
Senior Technical Director, Project Management 
T +13032768709 
M 512-496-7655 


 


 


  
From: Ryan Glaze <James.Glaze@tceq.texas.gov>  
Sent: Tuesday, September 1, 2026 7:34 AM 
To: Quiat, Eric <eric.quiat@wsp.com> 
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF <janicel@ftpc.fpcusa.com>; Parkes, Jill <jill.parkes@wsp.com>; 
Katelyn John/FTEHSF <katelynj@ftpc.fpcusa.com>; Duffy, Amy <amy.duffy@wsp.com>; Wang, Shannon 
<shannon.wang@wsp.com> 
Subject: RE: Working Draft Permit (WDP) Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 3 
and Propane dehydrogenation plant 
  
Good morning Eric,  
  
I have attached a courtesy copy of the draft permit. Based on the comments received, I have made the 
following changes.  


- I have updated the MACT F permit shield for Unit OL3-HTXCHG back to its original negative 
applicability reasoning text. 


- Although not mentioned with the comments received, I have updated the Compliance Plan’s SOP 
Index number to, “63CC-8” as § 63.670(e) is mentioned within the Compliance Plan.   


  
Per our conversation yesterday, the MACT YY textual description for Unit OL3-EMPU cannot be changed. 
For Permit O4165, Unit OL3-EMPU was developed as a miscellaneous unit with multiple MACT YY source 
requirements incorporated into a single unit. Unit OL3-EMPU includes MACT YY Maintenance Vent, 
Storage Vessel, and MSS requirements. As such, § 63.1103(e)(3) – Table 7 and § 63.1103(e)(9) got 
mention within the textual description to cover all applicable sources within the unit. Olefins I & II may 
have these requirements associated with those applicable sources rather than incorporated into their 
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miscellaneous EMPU unit. Please note the textual description is not enforceable as detailed in Special 
Term and Condition 1.B.  
  
In the meantime, I have started QA/QC review for Permit O4165 and plan on sending it to my QA/QC 
reviewer sometime later this week. Once they have completed their review, I will request you to submit a 
final Form OP-CRO1 in STEERS certifying the technical review for this project.  
  
If you have any questions, please feel free to reach out.  
  
Thanks,  
  
Ryan Glaze 
Operating Permits Section 
Air Permits Division 
Texas Commission on Environmental Quality 
P.O. Box 13087 MC 163 
Austin, TX, 78711 
(512) 239-6212 


To help 
protect your 
privacy, 
Micro so ft 
Office 
prevented 
auto matic  
download of 
this pictu re  
from the  
In ternet.


  How are we doing?  Fill out our online customer satisfaction 
survey at www.tceq.texas.gov/customersurvey  


  
From: Quiat, Eric <eric.quiat@wsp.com>  
Sent: Thursday, August 27, 2026 3:49 PM 
To: Ryan Glaze <James.Glaze@tceq.texas.gov> 
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF <janicel@ftpc.fpcusa.com>; Parkes, Jill <jill.parkes@wsp.com>; 
Katelyn John/FTEHSF <katelynj@ftpc.fpcusa.com>; Duffy, Amy <amy.duffy@wsp.com>; Wang, Shannon 
<shannon.wang@wsp.com> 
Subject: RE: Working Draft Permit (WDP) Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 3 
and Propane dehydrogenation plant 
  
Ryan, 
  
Please find markups on the WDP which includes a populated major NSR summary table section. An OP-REQ1 
form (pages 88-89) are also attached.   
  
Regards, 


Eric Quiat 
Senior Technical Director, Project Management 
T +13032768709 
M 512-496-7655 


 


 


  
From: Ryan Glaze <James.Glaze@tceq.texas.gov>  
Sent: Friday, August 21, 2026 7:19 AM 
To: Quiat, Eric <eric.quiat@wsp.com> 
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Ryan Glaze


From: Quiat, Eric <eric.quiat@wsp.com>
Sent: Thursday, August 27, 2026 3:49 PM
To: Ryan Glaze
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF; Parkes, Jill; Katelyn John/FTEHSF; Duffy, 


Amy; Wang, Shannon
Subject: RE: Working Draft Permit (WDP) Review -- FOP O4165/Project 37628, Formosa Point 


Comfort Plant/Olefins 3 and Propane dehydrogenation plant
Attachments: OL3 OP-REQ1 (pgs 88-89) 8-21-26.pdf; O4165 Formosa(37628) Markup for TCEQ.docx


Ryan, 
 
Please find markups on the WDP which includes a populated major NSR summary table section. An OP-REQ1 
form (pages 88-89) are also attached.   
 
Regards, 


Eric Quiat 
Senior Technical Director, Project Management 
T +13032768709 
M 512-496-7655 


 


 


From: Ryan Glaze <James.Glaze@tceq.texas.gov>  
Sent: Friday, August 21, 2026 7:19 AM 
To: Quiat, Eric <eric.quiat@wsp.com> 
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF <janicel@ftpc.fpcusa.com>; Parkes, Jill <jill.parkes@wsp.com>; 
Katelyn John/FTEHSF <katelynj@ftpc.fpcusa.com>; Duffy, Amy <amy.duffy@wsp.com>; Wang, Shannon 
<shannon.wang@wsp.com> 
Subject: RE: Working Draft Permit (WDP) Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 3 
and Propane dehydrogenation plant 
 
Good morning Eric,  
 
Thank you for the clarification. I apologize for any confusion on my part in this too. Based on the updates 
provided, I have made the following changes to the Working Draft Permit (WDP).  
 


- I have updated the issuance date for NSR Permit 107518 to 08/14/2026. Note: PSD Permit 
PSDTX1383M2 and GHG Permit GHGPSDTX48M1 also received updated issuance dates of 
08/14/2026. Please update the issuance dates on Form OP-REQ1 page 89 for the PSD and GHG 
permits to 08/14/2026 as the version provided still shows 11/24/2025. Please confirm via email 
that these changes were made.  


- I have removed NSR Standard Permits 167823, 180073, and any mentions of them within the 
Terms and Conditions.   







 


OL3-EMPU EU 63YY-14 112(B) 
HAPS 


40 CFR Part 63, 
Subpart YY 


§ 63.1103(e)(3) 
[G]§ 63.1103(e)(10) 
[G]§ 63.1103(e)(5) 
[G]§ 63.1103(e)(9) 
[G]§ 63.1108(a) 
[G]§ 63.1108(b) 


For a chemical 
manufacturing process unit 
and all parts of the ethylene 
production affected source, 
comply with requirements 
for units in 63.1103(e)(3)-
Table 7 and requirements 
for other activities in 
63.1103(e)(9). 


[G]§ 63.1103(e)(10) 
§ 63.1103(e)(3) 
[G]§ 63.1103(e)(5) 
[G]§ 63.1103(e)(9) 
[G]§ 63.1108(a) 
[G]§ 63.1108(b) 


[G]§ 63.1103(e)(10) 
[G]§ 63.1109(f) 
§ 63.1111(c)(1) 


[G]§ 63.1103(e)(10) 
[G]§ 63.1110(e)(5) 
[G]§ 63.1110 
§ 63.1111(c)(2) 


OL3-HTXCHG N/A 40 CFR Part 63, Subpart F Heat exchange system uses an intervening 
cooling fluid which contains less than 5 percent 
by weight of total HAPs, between the process 
fluid and the cooling water. 


 


Commented [AD1]: TCEQ: Citations 63.1103 (e )(3)-Table 
7 and 63.1103( e) (9) were not found in the draft permit 
language for OLI_II.  We request removal. 


Commented [AD2]: TCEQ , should keep the same text as 
in current SOP:: Heat exchange system (cooling water 
system)  used to cool process fluids that contain less than 5 
percent by weight of total hazardous air pollutants listed in 
Table 4 - HAPs. 







TCEQ - 10043 (APD-ID303v1, Revised 09/24) OP-REQ1 
This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. (Title V IMS Release 09/24) Page 88 of 89 


Application Area-Wide Applicability Determinations and General Information 


Form OP-REQ1 (Page 88) 


Federal Operating Permit Program 


Texas Commission on Environmental Quality 


 


Date Permit No. Regulated Entity No. 


08/21/2026 O4165 RN100218973 


For SOP applications, answer ALL questions unless otherwise directed. 


⧫ For GOP applications, answer ONLY these questions unless otherwise directed. 


XII. NSR Authorizations (Attach additional sheets if necessary for sections XII.E-J.) 


E. PSD Permits and PSD Major Pollutants 


Permit No. Issuance Date Pollutant(s): Permit No. Issuance Date Pollutant(s): 


PSDTX1383M2 08/14/2026 VOC, NOX, CO, 


SO2, PM, PM10 


   


GHGPSDTX48M


1 


08/14/2026 GHG    


      


      


If PSD Permits are held for the application area, please complete the Major NSR Summary Table located under the 


Technical Forms heading at:  www.tceq.texas.gov/permitting/air/titlev/site/site_experts.html. 


F. Nonattainment (NA) Permits and NA Major Pollutants 


Permit No. Issuance Date Pollutant(s): Permit No. Issuance Date Pollutant(s): 


      


      


      


      


If NA Permits are held for the application area, please complete the Major NSR Summary Table located under the 


Technical Forms heading at:  www.tceq.texas.gov/permitting/air/titlev/site/site_experts.html. 


G. NSR Authorizations with FCAA § 112(g) Requirements  


NSR Permit No. Issuance Date NSR Permit No. Issuance Date NSR Permit No Issuance Date 


      


      


      


      


  



http://www.tceq.texas.gov/permitting/air/titlev/site/site_experts.html

http://www.tceq.texas.gov/permitting/air/titlev/site/site_experts.html





TCEQ - 10043 (APD-ID303v1, Revised 09/24) OP-REQ1 
This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. (Title V IMS Release 09/24) Page 89 of 89 


Application Area-Wide Applicability Determinations and General Information 


Form OP-REQ1 (Page 89) 


Federal Operating Permit Program 


Texas Commission on Environmental Quality 


Date Permit No. Regulated Entity No. 


08/21/2026 O4165 RN100218973 


 


For SOP applications, answer ALL questions unless otherwise directed. 


⧫ For GOP applications, answer ONLY these questions unless otherwise directed. 


XII. NSR Authorizations (continued) - (Attach additional sheets if necessary for sections XII.E-J.) 


⧫ H. Title 30 TAC Chapter 116 Permits, Special Permits, Standard Permits, Other Authorizations 


(Other Than Permits By Rule, PSD Permits, NA Permits) for the Application Area  


⧫  


 


Authorization No. Issuance Date Authorization No. Issuance Date Authorization No. Issuance Date 


107518 08/14/2026     


      


      


      


 
⧫ I. Permits by Rule (30 TAC Chapter 106) for the Application Area  


A list of selected Permits by Rule (previously referred to as standard exemptions) that are required to 


be listed in the FOP application is available in the instructions. 


PBR No. Version No./Date PBR No. Version No./Date PBR No. Version No./Date 


106.261 11/01/2003     


106.262 11/01/2003     


      


      


      


      


⧫ J. Municipal Solid Waste and Industrial Hazardous Waste Permits with an Air Addendum 


Permit No. Issuance Date Permit No. Issuance Date Permit No. Issuance Date 
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Ryan Glaze


From: Quiat, Eric <eric.quiat@wsp.com>
Sent: Thursday, August 20, 2026 11:48 AM
To: Ryan Glaze
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF; Parkes, Jill; Katelyn John/FTEHSF; Duffy, 


Amy; Wang, Shannon
Subject: RE: Working Draft Permit (WDP) Review -- FOP O4165/Project 37628, Formosa Point 


Comfort Plant/Olefins 3 and Propane dehydrogenation plant
Attachments: OL3 OP-REQ2 8-20-26.xlsx; OL3 OP-REQ1 (pgs 86-89) 8-20-26.pdf; OL3 OP-2 


8-20-26.pdf; OL3 OP-PBRSUP 8-20-26.pdf


Ryan, 
 
Sorry if I mischaracterized the extent of the TV application changes needed to accommodate the renewed 
NSR permit.  I spoke with Rhyan Stone this morning and it sounds like it will not be a delay to get these 
changes addressed in this Sig. Revision.  Mainly we have PBRs and a standard permit that have been 
incorporated into the NSR permit and one PBR being referenced in the NSR permit. 
 
Attached are the following forms which reflect the application updates related to the newly issued NSR permit: 
 


 OP-2 form 
o Revision 12 was updated (to list PBR registration no.) 
o Revision 15 is new 


 OP-REQ1 pages 86-89 
 OP-PBRSUP 
 OP-REQ2 XLS 


o The OP-SUM worksheet PCAs were updated 
 
It sounds like TCEQ can provide a template of the MNSR summary table to us using the new MAERT for NSR 
107518.  Please send our way (to this email group) when ready. 
 
We will aim to provide WDP comments to you by September 4th. 


Eric Quiat 
Senior Technical Director, Project Management 
T +13032768709 
M 512-496-7655 


 


 


From: Ryan Glaze <James.Glaze@tceq.texas.gov>  
Sent: Wednesday, August 19, 2026 2:22 PM 
To: Quiat, Eric <eric.quiat@wsp.com> 
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF <janicel@ftpc.fpcusa.com>; Parkes, Jill <jill.parkes@wsp.com>; 
Katelyn John/FTEHSF <katelynj@ftpc.fpcusa.com>; Duffy, Amy <amy.duffy@wsp.com> 
Subject: RE: Working Draft Permit (WDP) Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 3 
and Propane dehydrogenation plant 
 







2


Good afternoon Eric,  
 
Thank you for the phone call on Monday.  
 
Since this project is expedited, we are unable place the project on hold to incorporate the recent 
issuance of NSR Permit 107518. These changes will need to be submitted as an additional project.  
 
In the meantime, please continue with the review of the Working Draft Permit and provide any comments 
you may have by August 21, 2026.  
 
If you have any questions, please feel free to reach out.  
 
Thanks,  
 
Ryan Glaze 
Operating Permits Section 
Air Permits Division 
Texas Commission on Environmental Quality 
P.O. Box 13087 MC 163 
Austin, TX, 78711 
(512) 239-6212 


To help 
protect your 
privacy, 
Micro so ft 
Office 
prevented 
auto matic  
download of 
this pictu re  
from the  
In ternet.


 How are we doing?  Fill out our online customer satisfaction 
survey at www.tceq.texas.gov/customersurvey  


 
From: Quiat, Eric <eric.quiat@wsp.com>  
Sent: Monday, August 17, 2026 5:08 PM 
To: Ryan Glaze <James.Glaze@tceq.texas.gov> 
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF <janicel@ftpc.fpcusa.com>; Parkes, Jill <jill.parkes@wsp.com>; 
Katelyn John/FTEHSF <katelynj@ftpc.fpcusa.com>; Duffy, Amy <amy.duffy@wsp.com> 
Subject: RE: Working Draft Permit (WDP) Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 3 
and Propane dehydrogenation plant 
 
Ryan, 
 
Thanks for the phone call this afternoon.  As we discussed, NSR permit no. 107518 was just issued (renewal 
and amendment) last Friday.  We will be working to provide any updated Title V application materials to reflect 
the issued NSR permit. 
 
Regards, 
 


Eric Quiat 
Senior Technical Director, Project Management 
T +13032768709 
M 512-496-7655 


 


 







TCEQ - 10043 (APD-ID303v1, Revised 09/24) OP-REQ1 
This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. (Title V IMS Release 09/24) Page 86 of 89 


Application Area-Wide Applicability Determinations and General Information 


Form OP-REQ1 (Page 86) 


Federal Operating Permit Program 


Texas Commission on Environmental Quality 


 


Date Permit No. Regulated Entity No. 


8/20/2026 O4165 RN100218973 


 


For SOP applications, answer ALL questions unless otherwise directed. 


⧫ For GOP applications, answer ONLY these questions unless otherwise directed. 


 


XII. New Source Review (NSR) Authorizations (continued)  


B. Air Quality Standard Permits  


⧫ 1. The application area includes at least one Air Quality Standard Permit NSR 


authorization. 


If the response to XII.B.1 is “No,” go to Section XII.C. If the response to 


XII.B.1 is “Yes,” be sure to include the standard permit’s registration 


numbers in Section XII.H and answer XII.B.2 - B.16 as appropriate. 


 Yes  No 


⧫ 2. The application area includes at least one “State Pollution Control Project” Air 


Quality Standard Permit NSR authorization under 30 TAC § 116.617. 
 Yes  No 


⧫ 3. The application area includes at least one non-rule Air Quality Standard 


Permit for Pollution Control Projects NSR authorization. 


 Yes  No 


⧫ 4. The application area includes at least one “Installation and/or Modification of 


Oil and Gas Facilities” Air Quality Standard Permit NSR authorization under 


30 TAC § 116.620. 


 Yes  No 


⧫ 5. The application area includes at least one non-rule Air Quality Standard 


Permit for Oil and Gas Handling and Production Facilities NSR authorization. 


 Yes  No 


⧫ 6. The application area includes at least one “Municipal Solid Waste Landfill” 


Air Quality Standard Permit NSR authorization under 30 TAC § 116.621. 
 Yes  No 


⧫ 7. The application area includes at least one “Municipal Solid Waste Landfill 


Facilities and Transfer Stations” Standard Permit authorization under 30 TAC 


Chapter 330, Subchapter U. 


 Yes  No 


8. The application area includes at least one “Concrete Batch Plant” Air Quality 


Standard Permit NSR authorization. 
 Yes  No 


9. The application area includes at least one “Concrete Batch Plant with 


Enhanced Controls” Air Quality Standard Permit NSR authorization. 


 Yes  No 


10. The application area includes at least one “Hot Mix Asphalt Plant” Air Quality 


Standard Permit NSR authorization. 
 Yes  No 


 


  







TCEQ - 10043 (APD-ID303v1, Revised 09/24) OP-REQ1 
This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. (Title V IMS Release 09/24) Page 87 of 89 


Application Area-Wide Applicability Determinations and General Information 


Form OP-REQ1 (Page 87) 


Federal Operating Permit Program 


Texas Commission on Environmental Quality 


 


Date Permit No. Regulated Entity No. 


8/20/2026 O4165 RN100218973 


 


For SOP applications, answer ALL questions unless otherwise directed. 


⧫ For GOP applications, answer ONLY these questions unless otherwise directed. 


 


XII. New Source Review (NSR) Authorizations (continued)  


B. Air Quality Standard Permits (continued)  


⧫ 11. The application area includes at least one “Rock Crusher” Air Quality Standard 


Permit NSR authorization. 
 Yes  Noa 


⧫ 12. The application area includes at least one “Electric Generating Unit” Air 


Quality Standard Permit NSR authorization. 


If the response to XII.B.12 is “No,” go to Question XII.B.15. 


 Yes  No 


⧫ 13. For purposes of “Electric Generating Unit” Air Quality Standard Permit, the 


application area is located in the East Texas Region. 
 Yes  No 


⧫ 14. For purposes of “Electric Generating Unit” Air Quality Standard Permit, the 


application area is located in the West Texas Region. 


 Yes  No 


⧫ 15. The application area includes at least one “Boiler” Air Quality Standard Permit 


NSR authorization. 
 Yes  No 


⧫ 16. The application area includes at least one “Sawmill” Air Quality Standard 


Permit NSR authorization. 
 Yes  No 


C. Flexible Permits  


1. The application area includes at least one Flexible Permit NSR authorization.  Yes  No 


D. Multiple Plant Permits  


1. The application area includes at least one Multi-Plant Permit NSR 


authorization. 


 Yes  No 


 


  







TCEQ - 10043 (APD-ID303v1, Revised 09/24) OP-REQ1 
This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. (Title V IMS Release 09/24) Page 88 of 89 


Application Area-Wide Applicability Determinations and General Information 


Form OP-REQ1 (Page 88) 


Federal Operating Permit Program 


Texas Commission on Environmental Quality 


 


Date Permit No. Regulated Entity No. 


08/20/2026 O4165 RN100218973 


For SOP applications, answer ALL questions unless otherwise directed. 


⧫ For GOP applications, answer ONLY these questions unless otherwise directed. 


XII. NSR Authorizations (Attach additional sheets if necessary for sections XII.E-J.) 


E. PSD Permits and PSD Major Pollutants 


Permit No. Issuance Date Pollutant(s): Permit No. Issuance Date Pollutant(s): 


PSDTX1383M2 11/24/2025 VOC, NOX, CO, 


SO2, PM, PM10 


   


GHGPSDTX48M


1 


11/24/2025 GHG    


      


      


If PSD Permits are held for the application area, please complete the Major NSR Summary Table located under the 


Technical Forms heading at:  www.tceq.texas.gov/permitting/air/titlev/site/site_experts.html. 


F. Nonattainment (NA) Permits and NA Major Pollutants 


Permit No. Issuance Date Pollutant(s): Permit No. Issuance Date Pollutant(s): 


      


      


      


      


If NA Permits are held for the application area, please complete the Major NSR Summary Table located under the 


Technical Forms heading at:  www.tceq.texas.gov/permitting/air/titlev/site/site_experts.html. 


G. NSR Authorizations with FCAA § 112(g) Requirements  


NSR Permit No. Issuance Date NSR Permit No. Issuance Date NSR Permit No Issuance Date 


      


      


      


      


  



http://www.tceq.texas.gov/permitting/air/titlev/site/site_experts.html

http://www.tceq.texas.gov/permitting/air/titlev/site/site_experts.html





TCEQ - 10043 (APD-ID303v1, Revised 09/24) OP-REQ1 
This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. (Title V IMS Release 09/24) Page 89 of 89 


Application Area-Wide Applicability Determinations and General Information 


Form OP-REQ1 (Page 89) 


Federal Operating Permit Program 


Texas Commission on Environmental Quality 


Date Permit No. Regulated Entity No. 


06/24/2026 O4165 RN100218973 


 


For SOP applications, answer ALL questions unless otherwise directed. 


⧫ For GOP applications, answer ONLY these questions unless otherwise directed. 


XII. NSR Authorizations (continued) - (Attach additional sheets if necessary for sections XII.E-J.) 


⧫ H. Title 30 TAC Chapter 116 Permits, Special Permits, Standard Permits, Other Authorizations 


(Other Than Permits By Rule, PSD Permits, NA Permits) for the Application Area  


⧫  


 


Authorization No. Issuance Date Authorization No. Issuance Date Authorization No. Issuance Date 


107518 08/14/2026     


      


      


      


 
⧫ I. Permits by Rule (30 TAC Chapter 106) for the Application Area  


A list of selected Permits by Rule (previously referred to as standard exemptions) that are required to 


be listed in the FOP application is available in the instructions. 


PBR No. Version No./Date PBR No. Version No./Date PBR No. Version No./Date 


106.261 11/01/2003     


106.262 11/01/2003     


      


      


      


      


⧫ J. Municipal Solid Waste and Industrial Hazardous Waste Permits with an Air Addendum 


Permit No. Issuance Date Permit No. Issuance Date Permit No. Issuance Date 


      


      


      


      


 







TCEQ-20875 (APD-ID 102v1, revised 05/22) OP-PBRSUP 


This form for use by facilities subject to air quality permit requirements and  


may be revised periodically (Title V IMS Release 05/20) Page 1 of 4 


Form OP-PBRSUP 


Permit By Rule Supplemental Table (Page 1) 


Table A: Registered Permits by Rule (30 TAC Chapter 106) for the Application Area 


Texas Commission on Environmental Quality 


 


Date Permit Number Regulated Entity Number 


8/20/2026 O4165 RN100218973 


 


Unit ID No. Registration No. PBR No. Registration Date 


PIPELN-FUG 157260 106.261 07/11/2019 


OL3-DK1 176859 106.261, 106.262 07/29/2024 


OL3-DK2 176859 106.261, 106.262 07/29/2024 


    


    


    


    


    


    


    


    


    


    


 


  







 


TCEQ-20875 (APD-ID 102v1, revised 05/22) OP-PBRSUP 


This form for use by facilities subject to air quality permit requirements and  


may be revised periodically (Title V IMS Release 05/20) Page 2 of 4 


 


Permit By Rule Supplemental Table (Page 2) 


Table B: Claimed (not registered) Permits by Rule (30 TAC Chapter 106) for the Application Area 


Texas Commission on Environmental Quality 


 


Date Permit Number Regulated Entity Number 


8/20/2026 O4165 RN100218973 


 


Unit ID No. PBR No. Version No./Date 


N/A  N/A N/A 


   


   


   


   


   


   


   


   


   


 


  







 


TCEQ-20875 (APD-ID 102v1, revised 05/22) OP-PBRSUP 


This form for use by facilities subject to air quality permit requirements and  


may be revised periodically (Title V IMS Release 05/20) Page 3 of 4 


 


Form OP-PBRSUP 


Permit By Rule Supplemental Table (Page 3) 


Table C: Claimed (not registered) Permits by Rule (30 TAC Chapter 106) for Insignificant Sources for the Application Area 


Texas Commission on Environmental Quality 


 


Date Permit Number Regulated Entity Number 


8/20/2026 O4165 RN100218973 


 


PBR No. Version No./Date 


N/A N/A 


  


  


  


  


  


  


  


  


  


 


  







 


TCEQ-20875 (APD-ID 102v1, revised 05/22) OP-PBRSUP 


This form for use by facilities subject to air quality permit requirements and  


may be revised periodically (Title V IMS Release 05/20) Page 4 of 4 


 


Form OP-PBRSUP 


Permit By Rule Supplemental Table (Page 4) 


Table D: Monitoring Requirements for registered and claimed PBRs for the Application Area 


Texas Commission on Environmental Quality 


 


Date Permit Number Regulated Entity Number 


8/20/2026 O4165 RN100218973 


 


Unit ID No. PBR No. Version No./Date Or 


Registration No. 


Monitoring Requirement 


PIPELN-FUG 106.261 157260 
Maintain records on-site to demonstrate compliance with emission limits, such as monthly 


flowrate. 


OL3-DK1 106.261, 106.262 176859 
Maintain records on-site to demonstrate compliance with emission limits, such as number 


of decoking events. 


OL3-DK2 106.261, 106.262 176859 
Maintain records on-site to demonstrate compliance with emission limits, such as number 


of decoking events. 


    


    


    


    


    


 


 







TCEQ-10059 (APDG 5722v26, revised 03/22) OP-2 


This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. (Title V release 03/10) Page 1 of 6 


 
Federal Operating Permit Program 


Application for Permit Revision/Renewal 


Form OP-2-Table 1 


Texas Commission on Environmental Quality 


 


Date: 8/20/2026 


Permit No.: O4165 


Regulated Entity No.: RN100218973 


Company Name: Formosa Plastics Corporation, Texas 


For Submissions to EPA 


Has an electronic copy of this application been submitted (or is being submitted) to EPA?  YES  NO 


I. Application Type 


Indicate the type of application: 


 Renewal 


 Streamlined Revision (Must include provisional terms and conditions as explained in the instructions.) 


  Significant Revision 


 Revision Requesting Prior Approval 


 Administrative Revision 


 Response to Reopening 


II. Qualification Statement 


For SOP Revisions Only  YES  NO 


For GOP Revisions Only  YES  NO 







TCEQ-10059 (APDG 5722v26, revised 03/22) OP-2 


This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. (Title V release 03/10) Page 2 of 7 


Federal Operating Permit Program 


Application for Permit Revision/Renewal 


Form OP-2-Table 1 (continued) 


Texas Commission on Environmental Quality 


 


Date: 8/20/2026 


Permit No.: O4165 


Regulated Entity No.: RN100218973 


Company Name: Formosa Plastics Corporation, Texas 


III. Major Source Pollutants (Complete this section if the permit revision is due to a change at the site or change in regulations.) 


Indicate all pollutants for which the site is a major source based on the site’s potential to emit: 


(Check the appropriate box[es].) 


 VOC  NOX  SO2  PM10  CO  Pb  HAP 


Other: GHGs 


IV. Reference Only Requirements (For reference only) 


Has the applicant paid emissions fees for the most recent agency fiscal year (September 1 - August 31)?  YES  NO  N/A 


V. Delinquent Fees and Penalties 


Notice:  This form will not be processed until all delinquent fees and/or penalties owed to the TCEQ or the Office of the Attorney General on behalf 


of the TCEQ are paid in accordance with the Delinquent Fee and penalty protocol. 


 


  







TCEQ-10059 (APDG 5722v26, revised 03/22) OP-2 


This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. (Title V release 03/10) Page 3 of 7 


Federal Operating Permit Program 


Application for Permit Revision/Renewal 


Form OP-2-Table 2 


Texas Commission on Environmental Quality 


 


Date:8/20/2026 


Permit No.: O4165 


Regulated Entity No.: RN100218973 


Company Name: Formosa Plastics Corporations, Texas 


Using the table below, provide a description of the revision. 


  Unit/Group Process   


Revision No. Revision Code New Unit ID No. 


Applicable 


Form 


NSR 


Authorization 


Description of Change and Provisional Terms 


and Conditions 


1 SIG-A Yes EGF-1 
OP-UA7 


OP-REQ3 
107518 


New Enclosed Ground Flare (EGF) for EMACT Post 


RTR and SIP Requirements 


2 SIG-A Yes EGF-2 
OP-UA7 


OP-REQ3 
107518 


New Enclosed Ground Flare (EGF) for EMACT Post 


RTR and SIP Requirements 


3 SIG-A Yes EGF-3 
OP-UA7 


OP-REQ3 
107518 


New Enclosed Ground Flare (EGF) for EMACT Post 


RTR and SIP Requirements 


4 SIG-A Yes EGF-4 
OP-UA7 


OP-REQ3 
107518 


New Enclosed Ground Flare (EGF) for EMACT Post 


RTR and SIP Requirements 


5 SIG-A Yes 1018 
OP-UA7 


OP-REQ3 
107518 Existing Elevated Flare being added to this permit 


6 SIG-A Yes 1067 
OP-UA7 


OP-REQ3 
107518 Existing Elevated Flare being added to this permit 


7 SIG-A No OL3-FLRA/B/C 
OP-UA7 


OP-REQ3 
107518 


EMACT Post RTR requirements for OL3 flare system 


being added to permit 
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Federal Operating Permit Program 


Application for Permit Revision/Renewal 


Form OP-2-Table 2 


Texas Commission on Environmental Quality 


 


Date:8/20/2026 


Permit No.: O4165 


Regulated Entity No.: RN100218973 


Company Name: Formosa Plastics Corporations, Texas 


Using the table below, provide a description of the revision. 


  Unit/Group Process   


Revision 


No. 


Revision 


Code New Unit ID No. 


Applicable 


Form 


NSR 


Authorization 


Description of Change and Provisional Terms and 


Conditions 


8 SIG-A Yes OL3-EMPU OP-REQ3 107518 
Add new EMACT Post RTR Maintenance Vent Requirements 


at OL3 in Ethylene MACT Process Unit (EMPU) 


9 SIG-A No 


OL3-Various 


Existing 


Process Vent 


Unit IDs 


OP-REQ3 107518 
Add new EMACT Post RTR Bypass Line Requirements at 


OL3 in various process vent unit IDs 


10 SIG-A Yes OL3-EMPU OP-REQ3 107518 


Add new EMACT Post RTR Storage Vessel Degassing (SVD) 


Requirements at OL3 for Vessels Storing Liquid HAP in 


Ethylene MACT Process Unit (EMPU) 
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Federal Operating Permit Program 


Application for Permit Revision/Renewal 


Form OP-2-Table 2 


Texas Commission on Environmental Quality 


 


Date: 8/20/2026 


Permit No.: O4165 


Regulated Entity No.: RN100218973 


Company Name: Formosa Plastics Corporations, Texas 


Using the table below, provide a description of the revision. 


  Unit/Group Process   


Revision 


No. 


Revision 


Code New Unit ID No. 


Applicable 


Form 


NSR 


Authorization 


Description of Change and Provisional Terms and 


Conditions 


11 SIG-A No 
OL3-VariousFugitive 


Group/Unit IDs 
OP-REQ3 107518 


Add new EMACT Post RTR Atmospheric Pressure Relief 


Device (APRDs) in OHAP Service at OL3 


12 SIG-A No 


GRP-OL3DK  


(OL3-DK1, OL3-


DK2) 


OP-REQ3 
107518 


176859 


Add New Source Group Which Includes Two Existing OL3 


Furnace Decoking Drums (OL3-DK1 & OL3-DK2) – Used to 


Incorporate New EMACT RTR Requirements for Ethylene 


Cracking Furnace Decoking Operations and Furnace Isolation 


Valve Inspections at OL3.    


Add PBR registration no. 176859. 


13 SIG-A No OL3-CTWR OP-REQ3 107518 


Existing Source Used to Incorporate New EMACT Post RTR 


Heat Exchange System Requirements for OL3 heat exchangers 


in OHAP service (see 40 CFR 63 Subpart XX) at OL3 


14 SIG-A Yes OL3-EMPU OP-REQ3 107518 


New Source Used to Incorporate New EMACT Post RTR 


Startup, Shutdown and Malfunction (SSM) Requirements in the 


OL3 EMPU and other miscellaneous EMPU-wide EMACT 


requirements at OL3 


15 MS-C No Various OP-2 107518 
Incorporate Renewed NSR Permit No. 107518, issued on 


8/14/2026 
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Federal Operating Permit Program 


Application for Permit Revision/Renewal 


Form OP-2-Table 2 


Texas Commission on Environmental Quality 


 


Date: 8/20/2026 


Permit No.: O4165 


Regulated Entity No.: RN100218973 


Company Name: Formosa Plastics Corporations, Texas 


Using the table below, provide a description of the revision. 


  Unit/Group Process   


Revision 


No. 


Revision 


Code New Unit ID No. 


Applicable 


Form 


NSR 


Authorization 


Description of Change and Provisional Terms and 


Conditions 


16 SIG-A Yes T-1152 OP-REQ2 107518 Adding new Source, EPN: T-1152 


17 SIG-A Yes T-1253 OP-REQ2 107518 
Adding new Source, EPN: T-1253 


18 SIG-A Yes T-2451 OP-REQ2 107518 Adding new Source, EPN: T-2451 
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Texas Commission on Environmental Quality 


Federal Operating Permit Program 


Application for Permit Revision/Renewal 


Form OP-2-Table 3 


 


Date: 8/20/2026 


Permit No.: O4165 


Regulated Entity No.: RN100218973 


Company Name: Formosa Plastics Corporation, Texas 


I. Significant Revision (Complete this section if you are submitting a significant revision application or a renewal application that includes a significant 


revision.) 


A. Is the site subject to bilingual requirements pursuant to 30 TAC § 122.322?   YES   NO 


B. Indicate the alternate language(s) in which public notice is required: Spanish  


C. Will there be a change in air pollutant emissions as a result of the significant revision   YES   NO 


D. Indicate the air pollutant(s) that will be changing and include a brief description of the change in pollutant emissions for each pollutant: 


Pollutant Description of the Change in Pollutant Emissions 


VOC Adding new EGFs and elevated flares to permit 


NOx Adding new EGFs and elevated flares to permit.  Existing waste gases flared at EGFs have different NOx emission factor. 


SO2 Adding new EGFs and elevated flares to permit 


PM-10 No PM emissions involved 


PM-2.5 No PM emissions involved 


CO Adding new EGFs and elevated flares to permit  Existing waste gases flared at EGFs have different CO emission factor. 


HAPs Adding new EGFs and elevated flares to permit 
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Ryan Glaze


From: Quiat, Eric <eric.quiat@wsp.com>
Sent: Monday, August 17, 2026 5:08 PM
To: Ryan Glaze
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF; Parkes, Jill; Katelyn John/FTEHSF; Duffy, 


Amy
Subject: RE: Working Draft Permit (WDP) Review -- FOP O4165/Project 37628, Formosa Point 


Comfort Plant/Olefins 3 and Propane dehydrogenation plant


Ryan, 
 
Thanks for the phone call this afternoon.  As we discussed, NSR permit no. 107518 was just issued (renewal 
and amendment) last Friday.  We will be working to provide any updated Title V application materials to reflect 
the issued NSR permit. 
 
Regards, 
 


Eric Quiat 
Senior Technical Director, Project Management 
T +13032768709 
M 512-496-7655 


 


 


From: Ryan Glaze <James.Glaze@tceq.texas.gov>  
Sent: Sunday, August 9, 2026 12:40 PM 
To: Quiat, Eric <eric.quiat@wsp.com> 
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF <janicel@ftpc.fpcusa.com>; Parkes, Jill <jill.parkes@wsp.com>; 
Katelyn John/FTEHSF <katelynj@ftpc.fpcusa.com> 
Subject: Working Draft Permit (WDP) Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 3 and 
Propane dehydrogenation plant 
 
Good afternoon,  
 
I have conducted a technical review of this application and I have attached an electronic copy of the 
Working Draft Permit (WDP) for your review. This WDP contains the TCEQ determination of applicable 
requirements based on the information submitted in your application, and any updates provided. 
 
Please review the WDP and submit to me any comments you have regarding it by August 24, 
2026.  Please submit a written response by this deadline, even if you are not making any comments on 
the content of the WDP. Note that any application updates necessary to make requested changes must 
accompany the WDP comments. 
 
In addition, I have a question about the Compliance Assurance Monitoring (CAM) in the draft permit.  
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Ryan Glaze


From: Quiat, Eric <eric.quiat@wsp.com>
Sent: Monday, August 3, 2026 3:52 PM
To: Ryan Glaze
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF; Parkes, Jill; Katelyn John/FTEHSF
Subject: RE: Technical Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 


3 and Propane dehydrogenation plant
Attachments: REV OL3 ACPS 8-3-26.pdf


Ryan, 
  
We have addressed your comments in the attached version of the OP-ACPS form. 
  
Regards, 
  


Eric Quiat 
Senior Technical Director, Project Management 
T +13032768709 
M 512-496-7655 


 


 


  
From: Ryan Glaze <James.Glaze@tceq.texas.gov>  
Sent: Friday, July 31, 2026 7:26 AM 
To: Quiat, Eric <eric.quiat@wsp.com> 
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF janicel@ftpc.fpcusa.com; Parkes, Jill jill.parkes@wsp.com; Katelyn 
John/FTEHSF katelynj@ftpc.fpcusa.com 
Subject: RE: Technical Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 3 and Propane 
dehydrogenation plant 
  
Good morning Eric,  
  
I’m currently in the process of finalizing the draft permit for the facility to start reviewing. However, before 
I can send the draft permit, I will need you to provide the following updates to Form OP-ACPS.  
  
Please make the following changes to the Compliance Plan on Form OP-ACPS for Unit IDs OL3-FLRA, 
OL3-FLRB, and OL3-FLRC.  


- Please provide an SOP Index Number and pollutant as the current compliance plan lists both as 
N/A.  


- In the Applicable Requirement Citation Column (Section 1) please change the PSD Permit No. to 
PSDTX1383M2. In addition, please list § 63.670(e)(1) in the column as the requirement gets 
referenced within the NSR/PSD Condition No. 11. Please make the same changes in Section 2 
(Compliance Status Assessment Method and Records Location) along with changing the 
NSR/PSD Condition number to 11.  
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- In Section 6. (List of Activities/Milestones to Implement the Corrective Action Plan) bullet point 3, 
please specify what else you will do if the enclosed ground flare system for improved flare 
combustion control by Dec. 2026 does not happen. For bullet point 5, please provide a target date 
on when post-EGF operation should start. In addition, you could document what 
monitoring/testing is conducted to demonstrate compliance.  
  


Please provide the updated Form OP-ACPS and Compliance Plan by August 7, 2026, at the latest. 
  
On a side note, for the MACT YY bypass line requirements, I went back to my Technical Specialist to get 
some clarification. Yes, MACT YY bypass line requirements cannot be documented by themselves with 
their own SOP Index number. By having their own SOP Index number, it means they have their own 
operating scenario which is not possible for bypass lines. As such, I have associated them with the MACT 
YY requirements for Group IDs GRP-EGF (SOP Index No. 63YY-7) and GRP-ESAF (SOP Index No. 63YY-8).  
  
If you have any questions, please let me know.  
  
Thanks,  
  
Ryan Glaze 
Operating Permits Section 
Air Permits Division 
Texas Commission on Environmental Quality 
P.O. Box 13087 MC 163 
Austin, TX, 78711 
(512) 239-6212 


To help 
protect your 
privacy, 
Micro so ft 
Office 
prevented 
auto matic  
download of 
this pictu re  
from the  
In ternet.


  How are we doing?  Fill out our online customer satisfaction 
survey at www.tceq.texas.gov/customersurvey  


  
From: Quiat, Eric <eric.quiat@wsp.com>  
Sent: Monday, July 20, 2026 1:27 PM 
To: Ryan Glaze <James.Glaze@tceq.texas.gov> 
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF <janicel@ftpc.fpcusa.com>; Parkes, Jill <jill.parkes@wsp.com>; 
Katelyn John/FTEHSF <katelynj@ftpc.fpcusa.com> 
Subject: RE: Technical Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 3 and Propane 
dehydrogenation plant 
  
Ryan, 
 
Please see responses below in Green. 
  


Eric Quiat 
Senior Technical Director, Project Management 
T +13032768709 
M 512-496-7655 


  


 







 


TCEQ - 10100 (APDG 5876v4, Revised 07/17) OP-ACPS 
This form is for use by sources subject to air quality permit requirements 
and may be revised periodically. Page 1 of  3  


Texas Commission on Environmental Quality 
Form OP-ACPS 


Application Compliance Plan and Schedule 


Date: 08/03/2026 Regulated Entity No.: RN100218973 Permit No.: O4165 


Company Name: Formosa Plastics Corporation, Texas Area Name: OL3 Plant 


• Part 1 of this form must be submitted with all initial FOP applications and renewal applications. 


• The Responsible Official must use Form OP-CRO1 (Certification by Responsible Official) to certify 
information contained in this form in accordance with 30 TAC § 122.132(d)(8). 


Part 1 


A. Compliance Plan — Future Activity Committal Statement 


The Responsible Official commits, utilizing reasonable effort, to the following: 
As the responsible official it is my intent that all emission units shall continue to be in compliance with all 
applicable requirements they are currently in compliance with, and all emission units shall be in compliance 
by the compliance dates with any applicable requirements that become effective during the permit term. 


B. Compliance Certification - Statement for Units in Compliance* 
(Indicate response by entering an “X” in the appropriate column) 


1. With the exception of those emission units listed in the Compliance Schedule section 
of this form (Part 2, below), and based, at minimum, on the compliance method 
specified in the associated applicable requirements, are all emission units addressed 
in this application in compliance with all their respective applicable requirements as 
identified in this application? 


 YES  NO 


2. Are there any non-compliance situations addressed in the Compliance Schedule 
Section of this form (Part 2)? 


 YES  NO 


3. If the response to Item B.2, above, is “Yes,” indicate the total number of Part 2 
attachments included in this submittal. (For reference only) 


1 


* For Site Operating Permits (SOPs), the complete application should be consulted for applicable 
requirements and their corresponding emission units when assessing compliance status. 
For General Operating Permits (GOPs), the application documentation, particularly Form OP-REQ1 
should be consulted as well as the requirements contained in the appropriate General Permits portion of 
30 TAC Chapter 122. 


Compliance should be assessed based, at a minimum, on the required monitoring, testing, record 
keeping, and/or reporting requirements, as appropriate, associated with the applicable requirement in 
question. 
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Texas Commission on Environmental Quality 
Form OP-ACPS 


Application Compliance Plan and Schedule 


Date: 08/03/2026 Regulated Entity No.: RN100218973 Permit No.: O4165 


Company Name: Formosa Plastics Corporation, Texas Area Name: OL3 Plant 


Part 2 


A. Compliance Schedule 


If there are non-compliance situations ongoing at time of application, then complete a separate OP-ACPS 
Part 2 for each separate non-compliance situation. (See form instruction for details.) If there are no 
non-compliance situations ongoing at time of application, then this section is not required to be completed. 


1. Specific Non-Compliance Situation 


Unit/Group/Process ID No.(s): OL3-FLRA, OL3-FLRB, OL3-FLRC 


SOP Index No.: 63YY-8 


Pollutant: HAPS 


Applicable Requirement 


Citation Text Description 


40 CFR 63.670(e)(1), NSR Permit 107518 / 
PSDTX1383M2 – Special Condition 11  


Net Heating Value in the combustion zone (NHVcz) 
must be maintained at or above 270 Btu/scf for flare 
operation. 


2. Compliance Status Assessment Method and Records Location 


Citation Text Description Location of Records/Documentation 


40 CFR 63.670(e)(1), NSR 
Permit 107518 / 
PSDTX1383M2 – Special 
Condition 11 


Continuous monitoring and 
calculation of Net Heating Value in 
the combustion zone using DCS 
data and flare gas composition. 


DCS records, flare monitoring data, and 
Semi-Annual Deviation Reports 
maintained on site. 


3. Non-compliance Situation Description 


During startup and shutdown activities associated with the 2025 turnaround, the Net Heating Value in the 
combustion zone for flare tips A, B, and C fell below the required 270 Btu/scf.  This condition resulted from 
transient process conditions affecting flare gas composition during MSS events. 


4. Corrective Action Plan Description 


Operational adjustments were implemented, including modification of DCS alarm timing to improve response 
to low NHV conditions. A permanent corrective measure is the installation and use of an Enclosed Ground 
Flare (EGF), which improves control of combustion conditions and reduces the likelihood of future NHVcz 
exceedances. 







 


TCEQ - 10100 (APDG 5876v4, Revised 07/17) OP-ACPS 
This form is for use by sources subject to air quality permit requirements 
and may be revised periodically. Page 3 of  3  


Texas Commission on Environmental Quality 
Form OP-ACPS 


Application Compliance Plan and Schedule 


Date: 08/03/2026 Regulated Entity No.: RN100218973 Permit No.: O4165 


Company Name: Formosa Plastics Corporation, Texas Area Name: OL3 Plant 


Part 2  


5. List of Activities/Milestones to Implement the Corrective Action Plan 


1. Adjust DCS block time alarm settings to allow earlier operator response (Completed – 2025 


turnaround) 


2. Increase supplemental natural gas injection during low NHV conditions (Implemented – Ongoing) 


3. Install Enclosed Ground Flare (EGF) system for improved flare combustion control.  Anticipated 
completion of construction date is 12/31/2027. 


4. Monitor NHVcz continuously to ensure compliance (Ongoing) 


5. Achieve sustained compliance during all MSS events by achieving operational status of EGF system. 
Anticipated start of operation date of EGF system is 12/31/2028. 


6. Previously Submitted Compliance Plan(s) 


Type of Action Date Submitted 


N/A N/A 


7. Progress Report Submission Schedule 


Progress reports will be submitted semiannually in accordance with Title V reporting requirements until 
compliance is assured. 
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Ryan Glaze


From: Quiat, Eric <eric.quiat@wsp.com>
Sent: Monday, July 20, 2026 1:27 PM
To: Ryan Glaze
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF; Parkes, Jill; Katelyn John/FTEHSF
Subject: RE: Technical Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 


3 and Propane dehydrogenation plant


Ryan, 
 
Please see responses below in Green. 
  


Eric Quiat 
Senior Technical Director, Project Management 
T +13032768709 
M 512-496-7655 


 


 


  
From: Ryan Glaze <James.Glaze@tceq.texas.gov>  
Sent: Friday, July 17, 2026 8:27 AM 
To: Quiat, Eric <eric.quiat@wsp.com> 
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF <janicel@ftpc.fpcusa.com>; Parkes, Jill <jill.parkes@wsp.com> 
Subject: RE: Technical Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 3 and Propane 
dehydrogenation plant 
  
Good morning Eric,  
  
My Technical Specialist has completed their review of the manual build request for MACT YY for Permit 
No. O4165. As such, I have started to add these requirements into our system. In the meantime, I want to 
share with you some changes my Technical Specialist made to the MACT YY requirements provided. In 
addition, I require responses to several of the changes made before I can add these requirements into 
our system.  
  
MACT YY  


- Group IDs GRP-EGF and GRP-ESAF (SOP Index Nos. 63YY-7 and 63YY-8) got reporting 
requirements §§ 63.1110(a)(6), 63.1110(a)(7), [G] 63.1110(a)(10), [G] 63.1110(b), [G] 63.1110(c), 
and 63.1110(d)(1)(iv) included in their manual build request. These flares are subject to initial 
startup report, initial notification, compliance status report notification, NSR notification, and 
MSS Reporting. As such, these requirements should get included in the MACT YY requirements for 
these flares. Please let me know if you have any questions about their inclusion into the manual 
build for these flares.  
FPC TX Response: These citations seem appropriate to include. 
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- The MACT YY Bypass Line (BL) requirements (SOP Index No. 63YY-10) need to get included to any 
unit using a closed vent system/control device with bypass lines. The reason why is bypass lines 
requirements are generally addressed in other rules and not technically by themselves. In 
addition, main standard § 63.1103(e)(3) – Table 7(i) requires bypass lines to comply with the MSS 
provisions in § 63.1103(e)(9). As such, § 63.1103(e)(9) got included as a Related Standard. Please 
confirm all the closed vent system/control devices which contain Bypass Lines. Depending on the 
response we will have to either consolidate these requirements into another MACT YY manual 
build, provide additional applicable MACT YY requirements for closed vent systems, or document 
these requirements in the miscellaneous unit (Unit ID OL3-EMPU).  
FPC TX Response: This citation is appropriate to include in Index no. 63YY-10 for GRP-EGF and 
GRP-ESAF.  These are the only control device/closed vent systems with MACT YY applicability, as 
shown in the OP-REQ3 provided on 5/12/26.  The rule requirement reads “the use of a bypass line 
at any time on a closed vent system to divert emissions subject to the requirements in Table 7…” 
so this requirement should be listed with the control device unit IDs (i.e. their associated closed 
vent systems).   
  


- Based on the review from my Technical Specialist, Related Standard § 63.1103(e)(7)(i) does not 
have a subpart (A) or subpart (B) for Group ID GRP-OL3DK (SOP Index No. 63YY-13). Please 
confirm if § 63.1103(e)(7)(i) does have two diƯerent subparts. If not, I will only list § 63.1103(e)(7)(i) 
once as a relative standard for Group ID GRP-OL3DK. In addition, please confirm if § 
63.1103(e)(7)(ii) is also applicable to this group. If so, I will group these regulations (regulations §§ 
63.1103(e)(7)(i)-(v)) as § [G] 63.1103(e)(7) in the related standards and testing/monitoring columns 
for Group ID GRP-OL3DK.  
FPC TX Response: you are correct and (A) and (B) do not exist. You can list 63.1103(e)(7)(i) – (v) as 
proposed by listing [G]63.1103(e)(7). 


  
- Main standard, § 63.1103(e)(3) – Table 7(h) is not also a monitoring/testing requirement for Unit ID 


OL3-HTXCHG (SOP Index No. 63YY-15). As such, this requirement was removed as a 
monitoring/testing citation. Please let me know if you have any questions about this change.  
FPC TX Response: this change is acceptable. 
  


  
Please provide all documentation and responses by July 24, 2026, at the latest. If you have any questions 
in the meantime, please feel free to reach out.  
  
Thanks,  
  
Ryan Glaze 
Operating Permits Section 
Air Permits Division 
Texas Commission on Environmental Quality 
P.O. Box 13087 MC 163 
Austin, TX, 78711 
(512) 239-6212 


To help 
protect your 
privacy, 
Micro so ft 
Office 
prevented 
auto matic  
download of 
this pictu re  
from the  
In ternet.


  How are we doing?  Fill out our online customer satisfaction 
survey at www.tceq.texas.gov/customersurvey  
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Ryan Glaze


From: Quiat, Eric <eric.quiat@wsp.com>
Sent: Friday, June 26, 2026 10:07 AM
To: Ryan Glaze
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF; Parkes, Jill
Subject: RE: Technical Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 


3 and Propane dehydrogenation plant
Attachments: OL3 OP-REQ1 (p.89).pdf; OL3 Process Description, rev 6-24-26.pdf; OL3 OP-REQ2 


6-24-26.xlsx; OL3 OP-UA12 6-24-26.xlsx; OL3 OP-PBRSUP 6-24-26.pdf


Ryan, 
 
Please find responses to your questions below in Green text with updated files attached. 
 
Regards, 


Eric Quiat 
Senior Technical Director, Project Management 
T +13032768709 
M 512-496-7655 


 


 


From: Ryan Glaze <James.Glaze@tceq.texas.gov>  
Sent: Monday, June 15, 2026 7:43 AM 
To: Quiat, Eric <eric.quiat@wsp.com> 
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF <janicel@ftpc.fpcusa.com>; Parkes, Jill <jill.parkes@wsp.com> 
Subject: RE: Technical Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 3 and Propane 
dehydrogenation plant 
 
Good morning,  
 
I have completed my initial review of the Renewal application for Federal Operating Permit (FOP) O4165, 
Formosa Plastics Corporation Texas, Formosa Point Comfort Plant, Olefins 3 and Propane 
Dehydrogenation Plant. To continue my review, please provide the following information and/or 
documentation. 
 
Process Description 


- The process description provided requires the following changes.  
o Please provided an updated process description describing the facility’s operations, 


significant emissions, and any other signification information the facility wishes to 
document. Please review TCEQ’s Completing FOP Application - Additional Guidance page 
2 when updating the process description.  


Response: The process description has been updated to remove any project description 
language. 
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Form OP-REQ1  
- NSR Standard Permit 167828 listed on Form OP-REQ1 page 89 is not authorized for Formosa Point 


Comfort Plant. Based on the information provided in the March 27 updates, the correct NSR 
Standard Permit is 167823. Please update Form OP-REQ1 page 89 with the correct NSR standard 
permit and issuance date.  
Response: The standard permit number has corrected to 167823 in the attached OP-REQ1 page 
89.  Standard permit no. 180073 has also been added to Page 89 with this update. 
 


Form OP-REQ2 
- I have modified several existing permit shields to better specify their reasonings (and the negative 


applicability citation(s)) as to why they are exempt from these regulations. Please let me know if 
the facility has any questions about the changes I have made.  


o I have updated the MACT F permit shield language and negative applicability citation for 
Unit ID OL3-HTXCHG to the following: 


 The negative applicability citation was updated to, § 63.104(a)(2) as § 63.104(a)(5) is 
not a citation found within the rule text for MACT F.  Additionally, the permit shield 
language was updated to “The heat exchange system uses an intervening cooling 
liquid which contains less than 5 percent by weight of total HAPs between the 
process fluid and the cooling water” to better match the citation text.  


Response: This citation §63.104(a)(2) is not correct.  §63.104(a)(5) was an option in the version of 
the rule that was in place when the original permit shield was established.  This has now moved to 
the definitions section for “heat exchange systems” and “in organic HAP service” in 40 CFR 
63.101.  The citation should be §63.101(b), and the reason should be listed as “Heat exchange 
system (cooling water system) used to cool process fluids that contain less than 5 percent by 
weight of total HAPs and does not operate in organic HAP service.” 


 
o I have updated the 30 TAC Chapter 115, Vent Gas Controls permit shield language for 


Group IDs OL3-GRPFUR & OL3-GPBOIL to the following. 
 The permit shield language was updated to “These boilers are not being used as 


control devices for any vent gas stream subject to this division which originate from 
non-combustion sources.” I made these changes to specify where these units 
originate from (in this case, non-combustion sources) as stated in § 115.127(c)(4) 
exemption text.  


Response: This change is acceptable. 
 


- Please provide updated negative applicability reasonings for the following regulations as the 
existing reasonings do not match the citation text.  


o For Unit ID OL3-FUG, for NSPS VV and VVa, please specify the compliance date (as stated 
in § 63.1100(g)(4)(i)) which makes the unit only required to comply with the requirements of 
MACT YY and not NSPS VV or VVa.  


Response: After July 12, 2002 for ethylene production aƯected sources, equipment that must be 
controlled according to MACT YY and either NSPS VV or NSPS VVa is required only to comply with 
the equipment leak requirements of MACT YY. 


 
o For Unit ID OL3-WSTWTR for MACT FFFF, please specify why this unit does not meet the 


definition of a wastewater stream as wastewater lists two diƯerent reasonings why a unit 
would not meet this definition in § 63.2550(i).  
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Response: The text can be listed as “Wastewater streams do not meet the definition of 
wastewater per §63.2550(i) because annual average concentrations of Tables 8 and 9 compounds 
are less than 10,000 ppmw at any flow rate.”  This language is provided in the attached OP-REQ2 
Excel file. 


 
- Please provide the updated negative applicability on the appropriate excel Unit Attribute forms 


(OP-UAs), REQ2 Tables. If these units do not exist on one of the OP-UAs, then you can use the 
excel Form OP-REQ2 to provide the updated negative applicability.  
Response: Updated negative applicability is provided on Form OP-UA12 and Excel Form OP-
REQ2. Form OP-UA12 contains negative applicability for OL3-FUG. Excel Form OP-REQ2 contains 
negative applicability for OL3-WSTWTR.  
Three additional permit shield items related to NSPS Kb from renewal application dated 
02/03/2025 have been transferred over to the attached OP-REQ2. 


 
Form OP-REQ3 (MACT YY manual build request) 


- Please provide responses to the following questions about the manual build request for MACT YY 
and update Form OP-REQ3.  


o Please confirm if the MACT YY Maintenance Vent (MV) requirements provided under SOP 
Index No. 63YY-9 represent a single or multiple units. If these requirements are for multiple 
units, then please list on Form OP-REQ3 all the units which have these requirements. If the 
units with these requirements are too numerous to document on an individual unit basis, 
then please confirm if we can incorporate the MV requirements into the general OL3-EMPU 
Unit (SOP Index No. 63YY-14).   


Response: This is for multiple units, and the citations can be listed under OL3-EMPU as 
suggested. 


 
o Please confirm if Permit No. O4165 contains any storage vessels subject to MACT YY 


Storage Vessel Degassing (SVD) requirements under SOP Index No. 63YY-11. If so, please 
document all units on Form OP-REQ3 which have these requirements. If the units with 
these requirements are too numerous to document on an individual unit basis, then please 
confirm if we can incorporate the SVD requirements into the general OL3-EMPU unit (SOP 
Index No. 63YY-14). If no units in Permit No. O4165 potentially have MACT YY SVD 
requirements, then please confirm if we can remove these requirements from the manual 
build request.  


Response: The general SVD requirements are for multiple units, so it is preferrable to list the SVD 
requirements under OL3-EMPU as suggested. 


 
o The unit description for Unit ID OL3-EMPU (SOP Index No. 63YY-14) goes past our system’s 


set character limit of 50. As such, I recommend modifying the unit’s description to, “EMPU 
OL3 Process.” Please confirm if the facility agrees with the recommended unit description 
for Unit ID OL3-EMPU. If not, please provide an updated unit description for Unit ID OL3-
EMPU (SOP Index No. 63YY-14).  


Response: A description of “Ethylene Manufacturing Proc. Unit (EMPU) OL3” would be 
preferrable. 


 
o Form OP-REQ3 states the manual build for Unit ID OL3-HTXCHG is for both MACT XX and 


MACT YY. However, MACT XX will not be manually built as those requirements are 
referenced in other regulatory parts 60, 61, or 63 subparts. As such, we will create the 
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manual build for Unit ID OL3-HTXCHG for MACT YY only. Please confirm if the facility 
wishes to update the SOP Index No. 63XX-1 to a diƯerent index number. Please update 
Form OP-REQ3 to showcase the manual build for Unit ID OL3-HTXCHG is only for MACT 
YY.  


Response: The SOP index no. for the MACT YY heat exchange system requirements can be 
updated to be specific to MACT YY only and not list MACT XX, as proposed.   


 
 


Form OP-UA6 
- The existing unit attribute code for Construction/Modification date for NSPS Db of, “05+CR” is no 


longer a valid code. As such, I have updated the unit attribute code to, “05+C” for Group ID OL3-
GPBOIL for both SOP Index Nos. 60Db-1 and 60Db-2. Please confirm if the facility agrees to the 
changes made to the Construction/Modification date for NSPS Db for the Group ID OL3-GPBOIL. 
If so, please update Form OP-UA6 for the facility’s records only and confirm via email the changes 
were made.  
Response: The units were constructed after 2/28/2005, so this code is correct. 


 
 
Form OP-UA12  


- The renewal application submitted on February 3, 2025, includes all the NESHAP V requirements 
for Unit ID OL3-FUG. However, the eƯective permit references NESHAP V will comply with the 
MACT YY equipment leak requirements and the flare requirements under NESHAP V. Please 
confirm if the facility wants me to incorporate all the NESHAP V requirements provided on Form 
OP-UA12 or keep the current requirements for this regulation. 
Response: Since FPC TX is using the MACT YY fugitive leak requirements to comply with any 40 
CFR Part 61 Subpart V requirements, 40 CFR Part 61, Subpart V requirements do not need to be 
included in the applicable requirements table, according to overlap citation 40 CFR 
63.1100(g)(4)(i).  No change is requested for SOP index no. 61V-1. 


 
- Additionally, all NSPS VVa fugitive requirements for Unit ID OL3-FUG were provided. However, 


NSPS VVa is currently documented as a permit shield. The permit shield states this unit is 
complying with MACT YY and does not need to comply with NSPS VVa. Please confirm if I need to 
add the provided NSPS VVa requirements into the permit. If so, I will remove the permit shield for 
NSPS VVa from Unit ID OL3-FUG.  
Response: Please retain the permit shield, which is correct. Negative Applicability Reason: The 
Olefins 3 Plant will comply with requirements of 40 CFR 63 Subpart YY; therefore, FPC TX not 
required to comply with 40 CFR 60 Subparts VV and VVa per §63.1100(g)(4). 
 


Form OP-PBRSUP 
- On January 16, 2025, Permit by Rule (PBR) Registration 177140 was revised and issued a more 


recent issuance date. Please confirm if this revision is being incorporated into this project. If so, 
please update the issuance date for PBR Registration 177140 to 01/16/2025 on Table A for all 
units authorized by this PBR Registration.  
Response: The registration date has been updated on Table A in the attached Form OP-PBRSUP. 


 
- On January 21, 2025, PBR Registration 178764 was issued and incorporated with NSR Permit 


107518. Please confirm if PBR Registration 178764 and the units associated with it require 
documentation on Form OP-PBRSUP Table A. If so, please document PBR Registration 178764 on 
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Table A and all units associated with this registration along with the monitoring requirements on 
Table D.  
Response: This PBR is requested to be consolidated into the NSR permit with the active NSR 
renewal project (TCEQ project no. 370143).  Therefore, this PBR registration will no longer remain 
active after it is consolidated into the NSR permit. However, for completeness and because this 
PBR is still active at this time, this PBR is listed on the provided Form OP-PBRSUP. 
 


- Please provide an updated Form OP-PBRSUP with all the Tables included (Tables A-D). Please 
make sure the date on each table (Tables A-D) is updated to the day the form will be sent back via 
email. Please review Form OP-PBRSUP Instructions when making the following changes.  
Response: A Form OP-PBRSUP is provided with this response. 


 
 
Please provide all the updated documentation and responses by June 30, 2026, at the latest.  
 
Please let me know if you have any questions.  
 
Thanks, 
 
Ryan Glaze 
Operating Permits Section 
Air Permits Division 
Texas Commission on Environmental Quality 
P.O. Box 13087 MC 163 
Austin, TX, 78711 
(512) 239-6212 


To help 
protect your 
privacy, 
Micro so ft 
Office 
prevented 
auto matic  
download of 
this pictu re  
from the  
In ternet.


 How are we doing?  Fill out our online customer satisfaction 
survey at www.tceq.texas.gov/customersurvey  


 
From: Ryan Glaze  
Sent: Wednesday, June 3, 2026 2:48 PM 
To: 'Quiat, Eric' <eric.quiat@wsp.com> 
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF <janicel@ftpc.fpcusa.com>; Parkes, Jill <jill.parkes@wsp.com> 
Subject: RE: Technical Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 3 and Propane 
dehydrogenation plant 
 
Good afternoon Eric,  
 
Thank you for letting me know. I will use this updated OP-ACPS form moving forward.  
 
Thanks,  
 
Ryan Glaze 
Operating Permits Section 
Air Permits Division 
Texas Commission on Environmental Quality 
P.O. Box 13087 MC 163 
Austin, TX, 78711 
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4. Process Description


This section includes a process description and flow diagram for the new flare systems associated with
the Flare Improvement Project.


Olefins 3 Plant Process Description


The OL3 Plant is designed to produce high purity ethylene product. Fresh imported ethane feed received
from the outside battery limits (OSBL) is combined with recycled ethane from the ethylene fractionator.
The combined stream is superheated (with quench water) prior to entering the ethane feed saturator. A
process flow diagram for the OL3 Plant is included at the end of this section.


Saturator:
In the saturator, the ethane feed is saturated with water by humidification. Next the humidified ethane
feed from the saturator is superheated in a low pressure (LP) steam heated exchanger. The heated
ethane/steam mixture is then fed to the 14 pyrolysis furnaces (FIN/EPNs: OL3-FUR1 through OL3-
FUR14).


Pyrolysis Furnaces:
The feed stream is further preheated in the convection section of each furnace before entering the
radiant coils where the thermal cracking of the feed occurs. The radiant heat in the furnace is provided
by fuel gas fired hearth (floor fired) and wall burners. The combustion product stream from the fuel gas
firing is routed through the convection section in the upper part of the furnace where the feed is
preheated. The combustion products are routed through a selective catalytic reduction (SCR) unit
located in the convection section of the furnace before being released to the atmosphere (EPNs: OL3-
FUR1 through OL3-FUR14).


The product stream (cracked gas) from the furnace radiant coils (3) is routed through heat exchangers
where heat is recovered by boiler feed water to produce superheated high pressure (SHP) steam. The
product stream from the furnace is sent to the quench tower.


Decoking:
The temperatures in the radiant coils of the furnaces, which are required to accomplish the thermal
cracking of the feed, also result in coke accumulation in the coils. As the coke accumulates, it decreases
the heat transfer in the coil and interferes with the efficiency of the furnace operation. Then, the furnace
is decoked to remove the coke and restore efficient furnace operation. Furnaces are decoked in a
staggered cycle; so, while the decoking process is occurring in some furnaces, others may be
concurrently operated in the thermal cracking mode of operation.


The effluent from the decoking process, consisting of mainly steam and air, is directed to one of two solid
separators called decoke drums (FIN/EPNs: OL3-DK1 & OL3-DK2).
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Quench Tower:
During the cracking process in the furnace, ethylene is produced along with a number of other
hydrocarbon products (cracked gas). The cracked gas from the furnaces is cooled and partially
condensed by direct countercurrent contact with re-circulating water in the quench tower. The
condensed heavy hydrocarbons and dilution steam along with quench water are separated in the bottom
section of the quench tower. The quench water circulation provides low-level heat to various process
users.


The heavy hydrocarbons which may accumulate at the bottom of the quench tower are exported as a
fuel oil product.


Process Water Stripper:
The dilution steam condensed in the quench tower is sent through a filter system, which removes the
suspended solids and dispersed oil from the process water, and then to the process water stripper where
it is stripped with steam to remove acid gases (e.g., CO2 and trace H2S formed from side reactions in the
pyrolysis furnaces) and light hydrocarbons. A portion of the process water leaving the bottom of the
process water stripper is drawn off as blowdown to maintain the process water balance in the system.
This process water blowdown is sent to the existing FPC TX combined wastewater treatment plant
(CWTP). The remainder of the process water leaving the bottom of the process water stripper is recycled
back to the ethane feed saturator. The overhead vapor leaving the process water stripper, which
consists of acid gases and light hydrocarbons, is sent back to the quench water tower where the light
hydrocarbons can be recovered. The acid gases continue to be carried through the process until they
are removed in the caustic/water wash tower (described below).


Process Gas Compressor:
The quench tower overhead vapors are compressed in a steam turbine-driven centrifugal process gas
compressor (PGC) with inter-stage cooling provided by cooling water. Wash oil is injected at the inlet of
each stage of the PGC charge and on the casing to mitigate fouling.


Caustic/Water Wash Tower:
After compression the process gas, called charge gas, is sent to a three-stage caustic/water wash tower
for complete removal of acid gases (e.g., CO2 and trace H2S) from the process gas using a 20% caustic
solution. The 20% caustic solution is supplied by pipeline from OSBL.


Spent Caustic Oxidation Unit:
The spent caustic blowdown from the caustic/water wash tower is routed to a collection tank. The spent
caustic blowdown from the caustic/water wash tower is discharged to the CWTP. The acid required for
the spent caustic neutralization will be stored in tanks FIN/EPNs: OL3-ACID through OL3-ACID2 (a small
portion of this acid is also used for the cooling tower pH control).


Charge Gas Drying and Cooling:
Charge gas from the caustic/water wash tower overhead is sent through a drier feed knock out (KO)
drum for moisture removal and then to the charge gas driers where the process gas is dried in a
molecular sieve drying system. The molecular sieve driers are regenerated using methane and
hydrogen-rich tail gas (from the deethanizer overhead) as the regeneration gas. The vapor from the
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charge gas driers is cooled (by propylene refrigerant) before entering the deethanizer. The propylene
refrigeration system is described later in the process description.


Deethanizer:
The Deethanizer tower produces a vapor overhead, which is comprised mostly of C2 compounds, which
is sent to the acetylene converter (ACU). The bottoms stream from the deethanizer, comprised of C3
and heavier compounds, is sent to the depropanizer for additional processing.


Acetylene Converter:
The ACU employs a catalyst to convert acetylene to ethylene by selective hydrogenation. The outlet of
the ACU, which is rich in hydrogen, methane, ethylene, and ethane, is further processed in the
demethanizer tower.


Demethanizer:
In the demethanizer, methane and hydrogen are separated as overheads which are routed to the fuel
gas system. This overhead stream is high in hydrogen content. Some amount of the hydrogen is
recovered in a pressure swing absorption (PSA) system, while the remainder of the hydrogen and
hydrocarbons are used as fuel gas for the pyrolysis furnaces in combination with other fuel streams (as
described in the fuel gas system description below). The demethanizer bottoms proceeds to the ethylene
fractionator for product recovery.


Ethylene Fractionator:
The ethylene fractionator is designed to produce a high purity ethylene product to be used as feed for
other units at the Point Comfort complex (replacing purchased feed), stored or exported to pipeline. The
ethylene fractionator bottoms stream (composed primarily of ethane) is recycled and combined with the
fresh ethane feed from OSBL before the feed saturator.


Depropanizer:
The bottoms from the deethanizer are routed to the depropanizer to separate the C3 components from
the C4 heavier components. The overhead stream from the depropanizer contains C3 compounds.


Methyl Acetylene and Propadiene Converter:
The methyl acetylene (MA) and propadiene (PD) contained in the depropanizer overhead are removed
by selective hydrogenation to propylene and propane in a single-bed reactor called the MAPD converter.
Hydrogen is injected into the overhead stream from the depropanizer before entering the MAPD
converter.


The MAPD converter system consists of two reactors: one operating and one spare. This allows one
reactor to be regenerated while the other reactor is performing the conversion. The MAPD catalyst must
be periodically regenerated as polymer accumulates on the catalyst surface during normal operation.


During regeneration, vent gas (primarily steam) is emitted to the atmosphere via the regeneration vent
(FIN/EPN: OL3-MAPD). The regeneration vent stream may contain trace VOCs and CO (as a result of
burning the oxidized polymer).


The C3 portion of the MAPD effluent stream will be further processed in the existing propylene
purification unit (PPU) or OL2 located in the existing Olefins complex. The remainder is recycled back to
the depropanizer.
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De-butanizer:
The bottoms product from the depropanizer flows to the debutanizer where the mixed C4s overhead
product is separated for export. The debutanizer bottoms/pygas product, is also exported after cooling
with cooling water.


Refrigeration Systems:
The OL3 Plant features two separate closed-loop refrigerant systems: a propylene system and a binary
refrigerant system. Both systems utilize a steam turbine-driven centrifugal compressor to provide
refrigeration at various levels. The binary refrigerant (BR) system combines methane and ethylene as a
single stream of constant composition refrigerant.


Fuel Gas System:
The fuel gas mixing drum combines the following streams: hydrogen-rich gas from the dryer
regeneration system (deethanizer overhead), methane-rich off gas from the chilling train (demethanizer
overhead), pressure swing adsorption (PSA) off-gas and natural gas from OSBL. This fuel gas mixture is
filtered and supplied to combustion sources including the furnaces and steam boilers.


Flare and Vapor Combustor Systems:
The OL3 elevated flare system (FIN/EPNs OL3-FLRA, OL3-FLRB, and OL3-FLRC) is a three-stage flare
system designed to provide safe control for vent gas streams that cannot be recycled in the process or
routed to the fuel gas system. Waste gases generated during normal operation and routine maintenance
are routed to the first stage flare tip (EPN OL3- FLRA). The second stage flare tip (EPN OL3-FLRB) is
designed to manage high volume flows from certain startup and shutdown waste gas streams and during
emergency scenarios. The third stage flare tip (EPN OL3-FLRC) is used to control vent streams from
routine and planned MSS operations. The OL3 1st, 2nd, and 3rd stage flare tips are all designed with
natural gas pilots.


The OL3 flare system is part of a greater flare system (Olefins Plants Flare Systems) at the Point
Comfort Plant that controls waste gas streams from a number of FPC TX process units and ancillary
operations, as shown in the Olefins Plants Flare Systems Operations diagram presented in this section.
The Olefins Plants Flare Systems are designed to control both routine and MSS waste gases. To protect
process equipment from catastrophic failure from over-pressuring, the flare systems are also designed to
contain and control emissions from pressure relief discharges and other large relief gas flows that may
occur during a force majeure-type event.


The following flares are control devices in the Olefins Plants Flare Systems:


 OLI Elevated Flare 1018


 OLII Elevated Flare 1067


 Enclosed Ground Flare EGF-1


 Enclosed Ground Flare EGF-2


 Enclosed Ground Flare EGF-3


 Enclosed Ground Flare EGF-4
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 OL3 Elevated Flare OL3-FLRA


 OL3 Elevated Flare OL3-FLRB


 OL3 Elevated Flare OL3-FLRC


Two vapor combustor units (FIN/EPNs: OL3-VCU1 and OL3-VCU2) control breathing losses from
existing API product tanks, spent caustic tanks and the wash oil chemical tank. These VCUs also serve
as a backup to the OLII VCU.


Emergency Engine:
In the event of a power outage, an emergency generator (FIN/EPN: OL3-GEN) will supply power to
operate valves and other critical equipment in the OL3 Plant. A diesel storage tank is also provided for
the generator (FIN/EPN: OL3-DIES).


Auxiliary Storage Tanks:
The olefins processes employ large process gas and refrigerant compressors. Due to process operating
pressures, these compressors require several stages of compression and are driven by large steam
turbines. In order to keep these machines operating reliably, lube oil systems are installed to ensure
proper lubrication of the turbine and compressor bearings. The lube oil tanks shown on the process flow
diagram will act as a reservoir for the recirculating lube oil (FIN/EPNs: OL3-PLO, OL3-PRLO, and OL3-
BRLO).


Antifoulants, product inhibitors, and amines (for pH control) are also used throughout the unit to help
preserve and maintain equipment in good working order. These materials are stored in relatively small,
fixed-roof storage tanks. The FINs associated with these chemical additive tanks are OL3-CHEM1
through OL3-CHEM10. Aqueous ammonia will be stored in a pressurized (bullet style) tank for use in the
unit’s SCR systems.


Cooling Tower:
One cooling tower (FIN/EPNs: OL3-CTWR) provides cooling of various process streams. Gaseous
chlorine will be used as a biocide in the cooling tower. Chlorine is stored in cylinders next to the cooling
towers.







TCEQ - 10043 (APD-ID303v1, Revised 09/24) OP-REQ1
This form is for use by facilities subject to air quality permit requirements and
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Application Area-Wide Applicability Determinations and General Information
Form OP-REQ1 (Page 89)


Federal Operating Permit Program
Texas Commission on Environmental Quality


Date Permit No. Regulated Entity No.


06/24/2026 O4165 RN100218973


For SOP applications, answer ALL questions unless otherwise directed.
 For GOP applications, answer ONLY these questions unless otherwise directed.


XII. NSR Authorizations (continued) - (Attach additional sheets if necessary for sections XII.E-J.)


 H. Title 30 TAC Chapter 116 Permits, Special Permits, Standard Permits, Other Authorizations
(Other Than Permits By Rule, PSD Permits, NA Permits) for the Application Area





Authorization No. Issuance Date Authorization No. Issuance Date Authorization No. Issuance Date


107518 11/24/2025


167823 02/18/2022


180073 05/22/2025


 I. Permits by Rule (30 TAC Chapter 106) for the Application Area
A list of selected Permits by Rule (previously referred to as standard exemptions) that are required to
be listed in the FOP application is available in the instructions.


PBR No. Version No./Date PBR No. Version No./Date PBR No. Version No./Date


106.261 11/01/2003


106.262 11/01/2003


106.263 11/01/2001


106.371 09/04/2000


106.472 09/04/2000


106.476 09/04/2000


 J. Municipal Solid Waste and Industrial Hazardous Waste Permits with an Air Addendum


Permit No. Issuance Date Permit No. Issuance Date Permit No. Issuance Date
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Form OP-PBRSUP
Permit By Rule Supplemental Table (Page 1)


Table A: Registered Permits by Rule (30 TAC Chapter 106) for the Application Area
Texas Commission on Environmental Quality


Date Permit Number Regulated Entity Number


06/24/2026 O4165 RN100218973


Unit ID No. Registration No. PBR No. Registration Date


PIPELN-FUG 157260 106.261 07/11/2019


OL3-PLO 171046 106.261 12/20/2022


OL3-PRLO 171046 106.261 12/20/2022


OL3-BRLO 171046 106.261 12/20/2022


T-1152 177140 106.261,106.262, 106.472 01/16/2025


T-1253 177140 106.261, 106.262, 106.472 01/16/2025


T-2451 177140 106.261, 106.262, 106.472 01/16/2025


OL3-VCU1 177140 106.261, 106.262 01/16/2025


OL3-VCU2 177140 106.261, 106.262 01/16/2025


OL3-DK1 176859 106.261, 106.262 07/29/2024


OL3-DK2 176859 106.261, 106.262 07/29/2024


OL3-ACID2 178764 106.261, 106.262 01/21/2025


OL3-Chem9 178764 106.261, 106.262 01/21/2025
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Form OP-PBRSUP
Permit By Rule Supplemental Table (Page 1)


Table A: Registered Permits by Rule (30 TAC Chapter 106) for the Application Area
Texas Commission on Environmental Quality


Date Permit Number Regulated Entity Number


06/24/2026 O4165 RN100218973


Unit ID No. Registration No. PBR No. Registration Date


OL3-Chem10 178764 106.261, 106.262 01/21/2025


OL3-VCU1 178764 106.261, 106.262 01/21/2025


OL3-VCU2 178764 106.261, 106.262 01/21/2025
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Form OP-PBRSUP
Permit By Rule Supplemental Table (Page 2)


Table B: Claimed (not registered) Permits by Rule (30 TAC Chapter 106) for the Application Area
Texas Commission on Environmental Quality


Date Permit Number Regulated Entity Number


06/24/2026 O4165 RN100218973


Unit ID No. PBR No. Version No./Date


METHANE-ISO 106.476 09/04/2000


OL3-MSS-ILE 106.263 11/01/2001


OL3-CTWR 106.371 09/04/2000
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Form OP-PBRSUP
Permit By Rule Supplemental Table (Page 3)


Table C: Claimed (not registered) Permits by Rule (30 TAC Chapter 106) for Insignificant Sources for the Application Area
Texas Commission on Environmental Quality


Date Permit Number Regulated Entity Number


06/24/2026 O4165 RN100218973


PBR No. Version No./Date


N/A N/A
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Form OP-PBRSUP
Permit By Rule Supplemental Table (Page 4)


Table D: Monitoring Requirements for registered and claimed PBRs for the Application Area
Texas Commission on Environmental Quality


Date Permit Number Regulated Entity Number


06/24/2026 O4165 RN100218973


Unit ID No. PBR No. Version No./Date Or
Registration No.


Monitoring Requirement


PIPELN-FUG 106.261 157260 Maintain records on-site to demonstrate compliance with emission limits, such as monthly
flowrate.


OL3-PLO 106.261 171046 Maintain records on-site to demonstrate compliance with emission limits, such as monthly
throughput.


OL3-PRLO 106.261 171046 Maintain records on-site to demonstrate compliance with emission limits, such as monthly
throughput.


OL3-BRLO 106.261 171046 Maintain records on-site to demonstrate compliance with emission limits, such as monthly
throughput.


T-1152 106.261, 106.262 177140
Maintain records on-site to demonstrate compliance with emission limits, such as monthly
throughput. Maintain records verifying the chemicals loaded, unloaded, or stored are
limited to listed chemicals in the PBR.


T-1152 106.472 177140 Maintain records verifying the chemicals loaded, unloaded, or stored are limited to listed
chemicals in the PBR.


T-1253 106.261, 106.262 177140
Maintain records on-site to demonstrate compliance with emission limits, such as monthly
throughput. Maintain records verifying the chemicals loaded, unloaded, or stored are
limited to listed chemicals in the PBR.


T-1253 106.472 177140 Maintain records verifying the chemicals loaded, unloaded, or stored are limited to listed
chemicals in the PBR.







TCEQ-20875 (APD-ID 102v1, revised 05/22) OP-PBRSUP
This form for use by facilities subject to air quality permit requirements and
may be revised periodically (Title V IMS Release 05/20) Page 6 of 7


Form OP-PBRSUP
Permit By Rule Supplemental Table (Page 4)


Table D: Monitoring Requirements for registered and claimed PBRs for the Application Area
Texas Commission on Environmental Quality


Date Permit Number Regulated Entity Number


06/24/2026 O4165 RN100218973


Unit ID No. PBR No. Version No./Date Or
Registration No.


Monitoring Requirement


T-2451 106.261, 106.262 177140
Maintain records on-site to demonstrate compliance with emission limits, such as monthly
throughput. Maintain records verifying the chemicals loaded, unloaded, or stored are
limited to listed chemicals in the PBR.


T-2451 106.472 177140 Maintain records verifying the chemicals loaded, unloaded, or stored are limited to listed
chemicals in the PBR.


OL3-VCU1 106.261, 106.262 177140 Maintain records on-site to demonstrate compliance with emission limits, such as monthly
flowrate, and verify that no visible emissions will result.


OL3-VCU2 106.261, 106.262 177140 Maintain records on-site to demonstrate compliance with emission limits, such as monthly
flowrate, and verify that no visible emissions will result.


OL3-DK1 106.261, 106.262 176859 Maintain records on-site to demonstrate compliance with emission limits, such as number
of decoking events.


OL3-DK2 106.261, 106.262 176859 Maintain records on-site to demonstrate compliance with emission limits, such as number
of decoking events.


METHANE-ISO 106.476 09/04/2000 Ensure tank is equipped with relief valve that directs all vapors to the vapor combustor
units.


OL3-MSS-ILE 106.263 11/01/2001 Maintain count of OL3 hydro-blasting activities to show no more than 88 events per a
rolling 12-month period take place.







TCEQ-20875 (APD-ID 102v1, revised 05/22) OP-PBRSUP
This form for use by facilities subject to air quality permit requirements and
may be revised periodically (Title V IMS Release 05/20) Page 7 of 7


Form OP-PBRSUP
Permit By Rule Supplemental Table (Page 4)


Table D: Monitoring Requirements for registered and claimed PBRs for the Application Area
Texas Commission on Environmental Quality


Date Permit Number Regulated Entity Number


06/24/2026 O4165 RN100218973


Unit ID No. PBR No. Version No./Date Or
Registration No.


Monitoring Requirement


OL3-CTWR 106.371 09/04/2000 Verify that the chemicals stored are limited to water treatment use.


OL3-ACID2
106.261, 106.262


178764
Maintain records on-site to demonstrate compliance with emission limits, such as monthly
throughput. Maintain records verifying the chemicals loaded, unloaded, or stored are
limited to listed chemicals in the PBR.


OL3-Chem9
106.261, 106.262


178764
Maintain records on-site to demonstrate compliance with emission limits, such as monthly
throughput. Maintain records verifying the chemicals loaded, unloaded, or stored are
limited to listed chemicals in the PBR.


OL3-Chem10
106.261, 106.262


178764
Maintain records on-site to demonstrate compliance with emission limits, such as monthly
throughput. Maintain records verifying the chemicals loaded, unloaded, or stored are
limited to listed chemicals in the PBR.


OL3-VCU1 106.261, 106.262 178764 Maintain records on-site to demonstrate compliance with emission limits, such as monthly
flowrate, and verify that no visible emissions will result.


OL3-VCU2 106.261, 106.262 178764 Maintain records on-site to demonstrate compliance with emission limits, such as monthly
flowrate, and verify that no visible emissions will result.
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Ryan Glaze


From: Quiat, Eric <eric.quiat@wsp.com>
Sent: Wednesday, June 3, 2026 2:28 PM
To: Ryan Glaze
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF; Parkes, Jill
Subject: RE: Technical Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 


3 and Propane dehydrogenation plant
Attachments: REV OL3 ACPS-06-03-26.pdf


Ryan, 
  
We are providing an updated OP-ACPS form (attached) for this project. Please use this form as the current 
version. 
  
Thank you, 
  


Eric Quiat 
Sr. Technical Director, Air Quality 
P.E. (TX) 
  
T +1 303-276-8709 
M +1 512-496-7655  
  
wsp.com 
  


 


  
  
From: Quiat, Eric  
Sent: Monday, April 27, 2026 8:31 AM 
To: Ryan Glaze <James.Glaze@tceq.texas.gov> 
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF <janicel@ftpc.fpcusa.com>; Parkes, Jill <jill.parkes@wsp.com> 
Subject: RE: Technical Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 3 and Propane 
dehydrogenation plant 
  
Ryan, 
  
Thanks for your questions.  We will work to provide you with full responses within the timeframe you have 
requested.   
  
There are some initial responses to a few items below in green text that I hope are helpful. 
  


Eric Quiat 
Sr. Technical Director, Air Quality 
P.E. (TX) 
  
T +1 303-276-8709 
M +1 512-496-7655  
  
wsp.com 
  







 


TCEQ - 10100 (APDG 5876v4, Revised 07/17) OP-ACPS 
This form is for use by sources subject to air quality permit requirements 
and may be revised periodically. Page 1 of  3  


Texas Commission on Environmental Quality 
Form OP-ACPS 


Application Compliance Plan and Schedule 


Date: 06/03/2026 Regulated Entity No.: RN100218973 Permit No.: O4165 


Company Name: Formosa Plastics Corporation, Texas Area Name: OL3 Plant 


• Part 1 of this form must be submitted with all initial FOP applications and renewal applications. 


• The Responsible Official must use Form OP-CRO1 (Certification by Responsible Official) to certify 
information contained in this form in accordance with 30 TAC § 122.132(d)(8). 


Part 1 


A. Compliance Plan — Future Activity Committal Statement 


The Responsible Official commits, utilizing reasonable effort, to the following: 
As the responsible official it is my intent that all emission units shall continue to be in compliance with all 
applicable requirements they are currently in compliance with, and all emission units shall be in compliance 
by the compliance dates with any applicable requirements that become effective during the permit term. 


B. Compliance Certification - Statement for Units in Compliance* 
(Indicate response by entering an “X” in the appropriate column) 


1. With the exception of those emission units listed in the Compliance Schedule section 
of this form (Part 2, below), and based, at minimum, on the compliance method 
specified in the associated applicable requirements, are all emission units addressed 
in this application in compliance with all their respective applicable requirements as 
identified in this application? 


 YES  NO 


2. Are there any non-compliance situations addressed in the Compliance Schedule 
Section of this form (Part 2)? 


 YES  NO 


3. If the response to Item B.2, above, is “Yes,” indicate the total number of Part 2 
attachments included in this submittal. (For reference only) 


1 


* For Site Operating Permits (SOPs), the complete application should be consulted for applicable 
requirements and their corresponding emission units when assessing compliance status. 
For General Operating Permits (GOPs), the application documentation, particularly Form OP-REQ1 
should be consulted as well as the requirements contained in the appropriate General Permits portion of 
30 TAC Chapter 122. 


Compliance should be assessed based, at a minimum, on the required monitoring, testing, record 
keeping, and/or reporting requirements, as appropriate, associated with the applicable requirement in 
question. 


 







 


TCEQ - 10100 (APDG 5876v4, Revised 07/17) OP-ACPS 
This form is for use by sources subject to air quality permit requirements3 
and may be revised periodically. Page 2  of   3  


Texas Commission on Environmental Quality 
Form OP-ACPS 


Application Compliance Plan and Schedule 


Date: 06/03/2026 Regulated Entity No.: RN100218973 Permit No.: O4165 


Company Name: Formosa Plastics Corporation, Texas Area Name: OL3 Plant 


Part 2 


A. Compliance Schedule 


If there are non-compliance situations ongoing at time of application, then complete a separate OP-ACPS 
Part 2 for each separate non-compliance situation. (See form instruction for details.) If there are no 
non-compliance situations ongoing at time of application, then this section is not required to be completed. 


1. Specific Non-Compliance Situation 


Unit/Group/Process ID No.(s): OL3-FLRA, OL3-FLRB, OL3-FLRC 


SOP Index No.: N/A 


Pollutant: NA 


Applicable Requirement 


Citation Text Description 


NSR Permit 107518 / PSDTX1383M1 – Special 
Condition 11  


Net Heating Value in the combustion zone (NHVcz) 
must be maintained at or above 270 Btu/scf for flare 
operation. 


2. Compliance Status Assessment Method and Records Location 


Citation Text Description Location of Records/Documentation 


NSR Permit 107518 / 
PSDTX1383M1 – Special 
Condition 5 


Continuous monitoring and 
calculation of Net Heating Value in 
the combustion zone using DCS 
data and flare gas composition. 


DCS records, flare monitoring data, and 
Semi-Annual Deviation Reports 
maintained on site. 


3. Non-compliance Situation Description 


During startup and shutdown activities associated with the 2025 turnaround, the Net Heating Value in the 
combustion zone for flare tips A, B, and C fell below the required 270 Btu/scf.  This condition resulted from 
transient process conditions affecting flare gas composition during MSS events. 


4. Corrective Action Plan Description 


Operational adjustments were implemented, including modification of DCS alarm timing to improve response 
to low NHV conditions. A permanent corrective measure is the installation and use of an Enclosed Ground 
Flare (EGF), which improves control of combustion conditions and reduces the likelihood of future NHVcz 
exceedances. 
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Texas Commission on Environmental Quality 
Form OP-ACPS 


Application Compliance Plan and Schedule 


Date: 06/03/2026 Regulated Entity No.: RN100218973 Permit No.: O4165 


Company Name: Formosa Plastics Corporation, Texas Area Name: OL3 Plant 


Part 2  


5. List of Activities/Milestones to Implement the Corrective Action Plan 


1. Adjust DCS block time alarm settings to allow earlier operator response (Completed – 2025 


turnaround) 


2. Increase supplemental natural gas injection during low NHV conditions (Implemented – Ongoing) 


3. Install Enclosed Ground Flare system for improved flare combustion control 


4. Monitor NHVcz continuously to ensure compliance (Ongoing) 


5. Achieve sustained compliance during all MSS events following implementation of controls (Target: 
post‑EGF operation) 


6. Previously Submitted Compliance Plan(s) 


Type of Action Date Submitted 


N/A N/A 


7. Progress Report Submission Schedule 


Progress reports will be submitted semiannually in accordance with Title V reporting requirements until 
compliance is assured. 
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Ryan Glaze


From: Quiat, Eric <eric.quiat@wsp.com>
Sent: Tuesday, May 12, 2026 10:17 AM
To: Ryan Glaze
Cc: LeAnnU@ftpc.fpcusa.com; Janice Lopez/FTEHSF; Duffy, Amy; Parkes, Jill
Subject: RE: Technical Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 


3 and Propane dehydrogenation plant
Attachments: image003.emz; C2-D - OL3 OP-REQ3 EMACT 5-12-26.pdf


Ryan, 
 
Please find responses to your April 27th email in green below.  An updated OP-REQ3 form is attached.   
 
I have also copied Gaby on this email since the additional Equipment leak citations (MACT YY) provided in the 
OP-REQ3 would likely be added to the SOP O1958 revision she is working on, if they are deemed acceptable 
here. 
 
Thank you, 
 


Eric Quiat 
Sr. Technical Director, Air Quality 
P.E. (TX) 
 
T +1 303-276-8709 
M +1 512-496-7655  
 
wsp.com 
 


 


 
 


From: Ryan Glaze <James.Glaze@tceq.texas.gov>  
Sent: Monday, April 27, 2026 7:29 AM 
To: Quiat, Eric <eric.quiat@wsp.com>; Parkes, Jill <jill.parkes@wsp.com> 
Cc: LeAnnU@ftpc.fpcusa.com 
Subject: RE: Technical Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 3 and Propane 
dehydrogenation plant 
 
Good morning,  
 
Before I’m able to complete my initial review for Site Operating Permit (SOP) No. O4165 for Formosa 
Plastics Corporation Texas, Olefins 3 and Propane Dehydrogenation (PDH) Plant, I require answers to the 
following questions about the manual build request for MACT YY. I have attached the working manual 
build request for the facility to review and provide changes based on the questions below. Note: the 
facility does not need to put any text within textual description box. I will provide the textual description 
for the facility to see during Working Draft Permit (WDP) Review.  
 
Unit ID OL3-EMPU  
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- What was submitted as part of the Significant Revision on March 27, 2026.  
o Forms OP-2, OP-REQ3, and OP-SUMR lists Unit ID OL3-EMPU three times with three 


diƯerent Unit ID process Descriptions as part of the updates received on March 27 (the 
significant revision). I have stated the diƯerent Unit ID descriptions below.  


1. Unit ID OL3-EMPU – Description: OL3 Maintenance Vent (MV) Requirements Post 
EMACT RTR 


2. Unit ID OL3-EMPU – Description: OL3 Storage Vessel Degassing (SVD) 
Requirements Post EMACT RTR  


3. Unit ID OL3-EMPU – Description: OL3 SSM Operations Post EMACT RTR and other 
EMPU-wide EMACT requirements  


o A Unit ID cannot have a diƯerent description each time the unit gets mentioned in the Title 
V permit. I would recommend possibly associating the MACT YY requirements to already 
existing units or changing the Unit IDs slightly so they will not all have the same description 
(Ex. OL3-EMPU1, OL3-EMPU2, OL3-EMPU3).  


o Based on the descriptions and the citations provided, I assume these are potentially MSS 
(Maintenance, Startup, and Shutdown) requirements which traditionally do not get 
included in the Title V permit. In addition, the citation requirements provided seem more 
associated with storage vessels, process vents, or fugitive units. Please provide additional 
information as to why the citation requirements must require individual documentation as 
units and not associated with already existing units.  


 
- What was submitted as part of the Renewal application on February 2, 2025.  


o When I compared the information provided on March 27 to the information received in the 
renewal application for the MACT YY manual build request I noticed several conflictions.  


1. Unit ID OL3-EMPU (Description: Ethylene Manufacturing Process Unit (EMPU) 
Startup, Shutdown, malfunction and maintenance requirements, and other 
miscellaneous EMPU-wide requirements) only gets listed once in the renewal 
application. The updates received March 27 shortened the Unit ID description, but 
now Unit ID OL3-EMPU gets listed three times with three diƯerent process 
descriptions.  
FPC TX response: the March 27th submittal is correct and these three separate Unit 
ID descriptions and associated requirements can be collapsed into a single Unit ID 
and revision if that will work for TCEQ.  This approach is preferred vs. creating three 
separate unit IDs simply to list the separate requirements related to SVD, MV and 
SSM EMACT requirements. 


The Unit ID description could be simplified, or more generic to cover the variety of 
requirements.  A possible description is “EMPU RTR Requirements: SVD, MV, 
SSM”  or similar. 


 
2. In the renewal application, Unit IDs OL3-MV (Description: Maintenance Vent (MV) 


Requirements), OL3-BL (Description: Bypass Line (BL) Requirements), OL3-SVD 
(Description: Storage Vessel Degassing (SVD) Requirements), and OL3-APRD 
(Description: Atmospheric Pressure Relief Device (APRD) Requirements) were part 
of the original manual build request for MACT YY. However, the updates received on 
March 27, make no mentions of these units ever existing or part of the original 
manual build request for MACT YY. The renewal application manual build request 
for MACT YY includes these units, but not in the March 27 updates received. 
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FPC TX Response: The email response to you on 4/27/26 addressed why this is the 
case (mentioned later in this response).  The March 27th updated reflect the latest 
Unit IDs and the preferred approach. 


 
3. By comparing both applications, it seems the Unit IDs were consolidated into Unit 


ID OL3-EMPU and the “OL3 – Various Existing Process Vent/Fugitive Unit IDs.” As 
such, I could make the following connections.  


 OL3-EMPU, Main Standard § [G] 63.1103(e)(5) is the same request for Unit ID 
OL3-MV (Maintenance Vent Requirements) in the renewal application.  


 OL3 – Various Existing Process Vent Unit IDs, Main Standard § 63.1103(e)(3) – 
Table 7(i) is the same request for Unit ID OL3-BL (Bypass Line Requirements) 
in the renewal application. Note: please state the existing Process Vent IDs 
subject to MACT YY as “OL3-Various Existing Process Vent Unit IDs” is broad 
and does not identify which existing process vents are subject to these 
requirements.  


 OL3-EMPU, Main Standard § [G]63.1103(e)(10) is the same request for Unit 
ID OL3-SVD (Storage Vessel Degassing Requirements) in the renewal 
application.  


 OL3 – Various Existing Fugitive Unit IDs Main Standard § [G]63.1107(h) is the 
same request for Unit ID APRD (Atmospheric Pressure Relief Device 
requirements) in the renewal application. Note: Please state the existing 
Fugitive IDs subject to MACT YY as “OL3-Various Existing Fugitive Units IDs” 
is broad and does not state which existing fugitive units are subject to these 
requirements.  


o Please provide reasoning why these changes in Unit IDs took place. Additionally, please 
confirm if the Manual Build request for MACT YY can associate to already existing Unit IDs 
within the Title V permit.  


FPC TX Response (from 4/27/26 email) Ryan, I would refer you to the attached email I sent to 
Gaby related to the manual build for MACT YY on her project.  We ended up following the 
regulatory pathway developed with Jamine Yuan in the O4166 Significant revision for MACT FFFF 
requirements.  This project with Jasmine was not finalized until after the 2/2/2025 Renewal 
application for O4165 was submitted.  The 3/27/2026 updates that we have submitted for O4165 
that you are reviewing now follow the same structure agreed upon in the O4166 revision.  I hope 
this helps explain the reason for the change. 


RE Technical 
Review -- FOP O1958Project 39944 Formosa Plastics Corporation TexasOlefins Plant.msg 
Additional FPC TX Response notes (5/1/26): Please note that we are including an updated OP-
REQ3 with this response that defines the “various existing process vent IDs” and “various existing 
fugitive unit IDs” to associate the BL and APRD requirements with. We made this similar update 
with Gaby in her project.   
 
Please note that in the updated OP-REQ3, for Unit ID: OL3-FUG, FPC TX is adding other detailed 
citations related to MACT YY equipment leak requirements that will replace the high-level citation 
listed in the current SOP for this Unit ID. 
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Already Existing High-Level MACT YY Requirements  
- Unit IDs OL3-HTXCHG (Description: Heat Exchange Systems (cooling water system)) and OL3-


FUG (Description: Olefins 3 fugitives) already have high level requirements for MACT YY within the 
eƯective Title V permit. The current manual build request does not include these units as part of 
the low-level manual build for MACT YY.  As such, please confirm if these units are still subject to 
the requirements of MACT YY.  If so, please include the citation requirements on the attached 
manual build for MACT YY.  I have already included these two units with their own separate rows 
on the attached manual build request. If the facility can associate the already requested manual 
build MACT YY units to either of these two already existing units, please document this change on 
the attachment. By having both high- and low-level citation requirements for MACT YY in the 
permit it opens the facility up to the possibility of receiving an EPA rejection.  
 
Additional FPC TX Response notes (5/1/26): Good question.  The remedy I believe would be to 
replace the unit ID for this revision with existing Unit ID OL3-HTXCHG.  This will essentially replace 
the high level 63YY-1 listing in the SOP with the applicable citations listed in revision 13 (index no 
63XX-1).  The request for a new unit ID OL3-CTWR can be redacted. 


 
Appendix D1 – OP-2 Table 2 Revision 1 – New EMACT RTR Regulatory Citations  


- The Appendix D1 – OP-2 Table 2 provides several citations not listed on the Form OP-REQ3 
Additions Table. Please confirm if the citations on the Appendix D1 also apply to the manual build 
request or did the facility provide this information just as supplemental information. If the 
citations listed on the Appendix D1 are part of the manual build request, then I will add them to 
the manual build request document. The facility does not need to add those citations to the 
working manual build request attached as I will add them to the document myself.  


 
FPC TX Response (from 4/27/26 email) This was provided as supplemental reference information 


only and does not need to be included in the manual build. 
In Summary  


- Please review Unit ID OL3-EMPU and how the facility would like to address this unit (changing the 
Unit IDs, associating the citation requirements with existing units, etc). Response provided above 


- Please review Unit IDs OL3-Various Existing Process Vent Unit IDs, OL3-Various Existing Fugitive 
Unit IDs, and associate the specific units subject to the requirements of MACT YY.  Response 
provided above 


- Please address Unit IDs OL3-HTXCHG and OL3-FUG high level MACT YY requirements and add 
the low-level citations to the manual build request attached. Note: if MACT YY is no longer 
applicable for these units, then I will remove the high-level requirements from the 
permit.   Response provided above 


- Please address the purpose of Appendix D1 - OP-2 Table 2 Revision 1 – New EMACT RTR 
Regulatory Citations and if the additional citations also apply to the manual build request for 
MACT YY.  
 


FPC TX Response (from 4/27/26 email) This was provided as supplemental reference 
information only and does not need to be included in the manual build. 


 
 
Please provide all updates by May 11, 2026, at the latest. Please let me know if you require any 
additional time to address these questions.  







 Applicable Requirements Summary  Applicable Requirements Summary


OP-REQ3 (Page 1) OP-REQ3 (Page 2)


Federal Operating Permit Program Federal Operating Permit Program


Date: Regulated Entity No.: RN100218937 Permit No.: O4165


Company Name: Area Name:


Revision No.
Unit / Group / 


Process ID No.


Unit / Group / Process 


Applicable Form
SOP/GOP Index No. Pollutant


Applicable Regulatory 


Requirement Name


Applicable Regulatory Requirement 


Standard(s)


1, 2, 3, 4 GRP-EGF OP-UA7


OP-REQ3


63YY-7


Post EMACT RTR Flare 


Requirements For Unassisted 


Enclosed Ground Flares (EGFs) - 


Also see more detailed supporting 


citations in Appendix D1


HAPS MACT YY 63.1103(e)(3) - Table 7(d)


[G]63.1103(e)(4)


[G]63.1104


63.1105(a)(5)


[G]63.670


As per AMOC No. 213 issued by TCEQ on 


September 23, 2022, the effective date for SOP 


Index No. 63YY-7 requirements is  July 6, 2024. 


More detailed regulatory citations for SOP 


Index 63YY-7 are


 provided in Appendix D1


5,6,7 GRP-ESAF OP-UA7


OP-REQ3


63YY-8


Post EMACT RTR Flare 


Requirements For Elevated Steam-


Assisted Flares (ESAFs) - Also see 


more detailed supporting citations 


in Appendix D2


HAPS MACT YY 63.1103(e)(3) - Table 7(d)


[G]63.1103(e)(4)


[G]63.1104


63.1105(a)(5)


[G]63.670


As per AMOC No. 213 issued by TCEQ on 


September 23, 2022, the effective date for SOP 


Index No. 63YY-8 requirements is July 6, 2024. 


More detailed regulatory citations for SOP 


Index 63YY-8 are


 provided in Appendix D2


5/12/2026


Formosa Plastics Corporation Texas Olefins 3 Plant


Table 1a:  Additions


OP-REQ3 Page 1 of 8







 Applicable Requirements Summary  Applicable Requirements Summary


OP-REQ3 (Page 1) OP-REQ3 (Page 2)


Federal Operating Permit Program Federal Operating Permit Program


Date: Regulated Entity No.: RN100218937 Permit No.: O4165


Company Name: Area Name:


Revision No.
Unit / Group / 


Process ID No.


Unit / Group / Process 


Applicable Form
SOP/GOP Index No. Pollutant


Applicable Regulatory 


Requirement Name


Applicable Regulatory Requirement 


Standard(s)


5/12/2026


Formosa Plastics Corporation Texas Olefins 3 Plant


Table 1a:  Additions


8 OL3-EMPU OP-REQ3 63YY-9


Post EMACT RTR


Maintenance Vent


(MV) Requirements


HAPS MACT YY [G]63.1103(e)(5)


The effective date for SOP Index No. 


63YY-9 (EMACT post- RTR Maintenance Vent 


(MV) requirements)


 is July 6, 2023 as specified at 63.1102(c). More 


detailed regulatory citations for SOP Index 63YY-


9 are provided in Appendix D3


9 GRP-ESAF, GRP-EGF OP-REQ3 63YY-10


Post EMACT RTR


Bypass Line (BL)


 Requirements


HAPS MACT YY 63.1103(e)(3) - Table 7(i)


63.1106(e)(6)


63.1103(e)(6)(i)


63.1103(e)(6)(ii)


The effective date for SOP Index No. 


63YY-10 (EMACT post- RTR Bypass


 Line   (BL) requirements) is  July 6, 2023 as 


specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY-10 are 


provided in Appendix D4


10 OL3-EMPU OP-REQ3 63YY-11


Post EMACT RTR


Storage Vessel


Degassing (SVD)


Requirements


HAPS MACT YY [G]63.1103(e)(10)


The effective date for SOP Index No. 


63YY-11 (EMACT post- RTR Storage Vessel 


Degassing (SVD]  requirements  is July 6, 2023 


as specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY-11 are 


provided in 


Appendix D5


OP-REQ3 Page 2 of 8







 Applicable Requirements Summary  Applicable Requirements Summary


OP-REQ3 (Page 1) OP-REQ3 (Page 2)


Federal Operating Permit Program Federal Operating Permit Program


Date: Regulated Entity No.: RN100218937 Permit No.: O4165


Company Name: Area Name:


Revision No.
Unit / Group / 


Process ID No.


Unit / Group / Process 


Applicable Form
SOP/GOP Index No. Pollutant


Applicable Regulatory 


Requirement Name


Applicable Regulatory Requirement 


Standard(s)


5/12/2026


Formosa Plastics Corporation Texas Olefins 3 Plant


Table 1a:  Additions


11 OL3-FUG OP-REQ3 63YY-12


Equipment Leak Requirements


HAPS MACT YY 63.1107(a),


63.1107(b), 


63.1107(c ), 


63.1107(d)


[G]63.1107(h)


63.1103(e) – Table 7(f)


12 GRP-OL3DK OP-REQ3 63YY-13


Post EMACT RTR Furnace


Decoking and Valve 


Inspection (FDVI) 


Requirements


HAPS MACT YY 63.1103(e)(3) - Table 7(j)


63.1103(e)(7)(i)(A),(B), (e)(7)(iii), (e)(7)(iv), 


(e)(7),(v).


The effective date for SOP Index No. 


63YY-13 (EMACT post- RTR Furnace Decoking 


and Valve Inspection (FDVI) requirements is 


July 6, 2023 as specified at 63.1102(c). More 


detailed regulatory citations for SOP Index 63YY-


13 are provided in Appendix D7
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 Applicable Requirements Summary  Applicable Requirements Summary


OP-REQ3 (Page 1) OP-REQ3 (Page 2)


Federal Operating Permit Program Federal Operating Permit Program


Date: Regulated Entity No.: RN100218937 Permit No.: O4165


Company Name: Area Name:


Revision No.
Unit / Group / 


Process ID No.


Unit / Group / Process 


Applicable Form
SOP/GOP Index No. Pollutant


Applicable Regulatory 


Requirement Name


Applicable Regulatory Requirement 


Standard(s)


5/12/2026


Formosa Plastics Corporation Texas Olefins 3 Plant


Table 1a:  Additions


13 OL3-HTXCHG OP-REQ3 63XX-1


Post EMACT RTR Heat Exchange 


System (HES) Requirements


HAPS MACT YY and


MACT XX


63.1103(e)(3) - Table 7(h)


63.1085(e)


63.1085(f)


[G]63.1086(e)


[G]63.1087(c)


63.1087(d)


[G]63.1088(d)


The effective date for SOP Index No. 


63XX-1 (EMACT post- RTR Heat Eschange 


Systems (HES)  is July 6, 2023 as specified at 


63.1102(c). More detailed regulatory citations 


for SOP Index 63XX-1 are provided in Appendix 


D8


14 OL3-EMPU OP-REQ3 63YY-14


Post EMACT RTR for Ethylene 


Manufacturing Process Units 


(EMPUs) Startup, Shutdown and 


Malfunction (SSM) Requirements, 


and Other Miscellaneous EMPU-


wide Requirements


HAPS MACT YY 63.1103(e)(3)


63.1103(e)(9)


[G]63.1108(a)


[G]63.1108(b)


The effective date for SOP Index No. 


63YY-14 (EMACT post- RTR EMPU-wide 


requirements is July 6, 2023 as specified at 


63.1102(c). More detailed regulatory citations 


for SOP Index 63YY-14 are provided in Appendix 


D9
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 Applicable Requirements Summary  Applicable Requirements Summary


OP-REQ3 (Page 2) OP-REQ3 (Page 3)


Federal Operating Permit Program Federal Operating Permit Program


Date: 5/12/2026 RN100218937 Permit No.: O4165


Company Name: Area Name:   Olefins 3 Plant


Revision 


No.


Unit / Group / 


Process ID No.


SOP/GOP


 Index No.
Pollutant Monitoring and Testing Requirements Recordkeeping Requirements


Reporting 


Requirements


1, 2, 3, 4 GRP-EGF 63YY-7 HAPS [G]63.1103(e)(4)


[G]63.670


[G]63.671


As per AMOC No. 213 issued by TCEQ on 


September 23, 2022, the effective date for  SOP 


Index No. 63YY-7 equirements is July 6, 2024. 


More detailed regulatory citations for SOP 


Index 63YY-7 are provided in


 Appendix D1


[G]63.1104(l)


[G]63.1109(e)


[G]63.670


As per AMOC No. 213 issued by TCEQ on September 


23, 2022, the effective date for SOP Index No. 63YY-7 


requirements is July 6, 2024. More detailed regulatory 


citations for SOP Index 63YY-7 are provided in 


Appendix D1


[G]63.1104(m)


[G]63.1110(e)(4)


.


As per AMOC No. 213 issued by TCEQ on 


September 23, 2022, the effective date for 


SOP Index No. 63YY-7 requirements is 


July 6, 2024. More detailed regulatory citations 


for SOP Index 63YY-7 are


 provided in Appendix D1


5,6,7 GRP-ESAF 63YY-8 HAPS [G]63.1103(e)(4)


[G]63.670


[G]63.671


As per AMOC No. 213 issued by TCEQ on 


September 23, 2022, the effective date for 


SOP Index No. 63YY-7 requirements is 


July 6, 2024. More detailed regulatory citations 


for SOP Index 63YY-8 are


 provided in Appendix D2


[G]63.1104(l)


[G]63.1109(e)


[G]63.670


As per AMOC No. 213 issued by TCEQ on September 


23, 2022, the effective date for 


SOP Index No. 63YY-7 requirements is 


July 6, 2024. More detailed regulatory citations for SOP 


Index 63YY-8 are


 provided in Appendix D2


[G]63.1104(m)


[G]63.1110(e)(4)


.


As per AMOC No. 213 issued by TCEQ on 


September 23, 2022, the effective date for 


SOP Index No. 63YY-7 requirements is 


July 6, 2024. More detailed regulatory citations 


for SOP Index 63YY-7 are


 provided in Appendix D2


Table 1b:  Additions


Regulated Entity No.:


Formosa Plastics Corporation Texas
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 Applicable Requirements Summary  Applicable Requirements Summary


OP-REQ3 (Page 2) OP-REQ3 (Page 3)


Federal Operating Permit Program Federal Operating Permit Program


Date: 5/12/2026 RN100218937 Permit No.: O4165


Company Name: Area Name:   Olefins 3 Plant


Revision 


No.


Unit / Group / 


Process ID No.


SOP/GOP


 Index No.
Pollutant Monitoring and Testing Requirements Recordkeeping Requirements


Reporting 


Requirements


Table 1b:  Additions


Regulated Entity No.:


Formosa Plastics Corporation Texas


8 OL3-EMPU 63YY-9 HAPS [G]63.1103(e)(5)


The effective date for SOP Index No. 


63YY-9 (EMACT post- RTR Maintenance 


Vent (MV) requirements) is July 6, 2023 as 


specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY-9 are 


provided in Appendix D3


[G]63.1109(f)


The effective date for SOP Index No. 


63YY-9 (EMACT post- RTR Maintenance 


Vent (MV) requirements) is July 6, 2023 as 


specified at 63.1102(c). More detailed regulatory 


citations for SOP Index 63YY-9 are provided in 


Appendix D3


[G]63.1110(e)(5)


The effective date for SOP Index No. 


63YY-9 (EMACT post- RTR Maintenance 


Vent (MV) requirements) is July 6, 2023 as 


specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY-9 are 


provided in Appendix D3


9 GRP-ESAF, GRP-EGF 63YY-10 HAPS NA


The effective date for SOP Index No. 


63YY-10 (EMACT post- RTR Bypass Line 


 (BL) requirements) is July 6, 2023 as 


specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY-10 are 


provided in Appendix D4


63.1109(g)


The effective date for SOP Index No. 


63YY-10 (EMACT post- RTR Bypass Line 


 (BL) requirements) is July 6, 2023 as 


specified at 63.1102(c). More detailed regulatory 


citations for SOP Index 63YY-10 are provided in 


Appendix D4


63.1110(e)(6)


The effective date for SOP Index No. 


63YY-10 (EMACT post- RTR Bypass Line 


 (BL) requirements) is July 6, 2023 as 


specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY-10 are 


provided in Appendix D4


10 OL3-EMPU 63YY-11 HAPS [G]63.1103(e)(10)


The effective date for SOP Index No. 


63YY-11 (EMACT post- RTR Storage Vessel 


Degassing (SVD} requirements  is July 6, 2023 


as specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY-11 are 


provided in Appendix D5


[G]63.1103(e)(10)


The effective date for SOP Index No. 


63YY-11 (EMACT post- RTR Storage Vessel Degassing 


(SVD} requirements  is July 6, 2023 as specified at 


63.1102(c). More detailed regulatory citations for SOP 


Index 63YY-11 are provided in Appendix D5


[G]63.1103(e)(10)


The effective date for SOP Index No. 


63YY-11 (EMACT post- RTR Storage Vessel 


Degassing (SVD} requirements  is July 6, 2023 


as specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY-11 are 


provided in Appendix D5
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 Applicable Requirements Summary  Applicable Requirements Summary


OP-REQ3 (Page 2) OP-REQ3 (Page 3)


Federal Operating Permit Program Federal Operating Permit Program


Date: 5/12/2026 RN100218937 Permit No.: O4165


Company Name: Area Name:   Olefins 3 Plant


Revision 


No.


Unit / Group / 


Process ID No.


SOP/GOP


 Index No.
Pollutant Monitoring and Testing Requirements Recordkeeping Requirements


Reporting 


Requirements


Table 1b:  Additions


Regulated Entity No.:


Formosa Plastics Corporation Texas


11 OL3-FUG 63-YY12 HAPS [G]63.1107(h)(3)


63.1103(e) – Table 7(f)


[G]63.1109(i)


63.1103(e) – Table 7(f)


[G]63.1110(e)(8)


63.1103(e) – Table 7(f)


12 GRP-OL3DK 63YY-13 HAPS 63.1103(e)(3) - Table 7(j)


63.1103(e)(7)(i)(A),(B), (e)(7)(iii), (e)(7)(iv), 


(e)(7),(v).


The effective date for SOP Index No. 


63YY-13 (EMACT post- RTR Furnace Decoking 


and Valve Inspection (FDVI) requirements is 


July 6, 2023 as specified at 63.1102(c). More 


detailed regulatory citations for SOP Index 63YY-


13 are provided in Appendix D7


[G]63.1109(h)


The effective date for SOP Index No. 


63YY-13 (EMACT post- RTR Furnace Decoking and Valve 


Inspection (FDVI) requirements is July 6, 2023 as 


specified at 63.1102(c). More detailed regulatory 


citations for SOP Index 63YY-13 are provided in 


Appendix D7


[G]63.1110(e)(7)


The effective date for SOP Index No. 


63YY-13 (EMACT post- RTR Furnace Decoking 


and Valve Inspection (FDVI) requirements is 


July 6, 2023 as specified at 63.1102(c). More 


detailed regulatory citations for SOP Index 63YY-


13 are provided in Appendix D7


OP-REQ3 Page 7 of 8







 Applicable Requirements Summary  Applicable Requirements Summary


OP-REQ3 (Page 2) OP-REQ3 (Page 3)


Federal Operating Permit Program Federal Operating Permit Program


Date: 5/12/2026 RN100218937 Permit No.: O4165


Company Name: Area Name:   Olefins 3 Plant


Revision 


No.


Unit / Group / 


Process ID No.


SOP/GOP


 Index No.
Pollutant Monitoring and Testing Requirements Recordkeeping Requirements


Reporting 


Requirements


Table 1b:  Additions


Regulated Entity No.:


Formosa Plastics Corporation Texas


13 OL3-HTXCHG 63XX-1 HAPS 63.1103(e)(3) - Table 7(h)


63.1085(e)


63.1085(f)


[G]63.1086(e)


[G]63.1087(c)


63.1087(d)


[G]63.1088(d)


The effective date for SOP Index No. 


63XX-1 (EMACT post- RTR Heat Eschange 


Systems (HES)  is July 6, 2023 as specified at 


63.1102(c). More detailed regulatory citations 


for SOP Index 63XX-1 are provided in Appendix 


D8


[G]63.1089(d)


The effective date for SOP Index No. 


63XX-1 (EMACT post- RTR Heat Eschange Systems 


(HES)  is July 6, 2023 as specified at 63.1102(c). More 


detailed regulatory citations for SOP Index 63XX-1 are 


provided in Appendix D8


63.1090


[G]63.1090(f)


The effective date for SOP Index No. 


63XX-1 (EMACT post- RTR Heat Eschange 


Systems (HES)  is July 6, 2023 as specified at 


63.1102(c). More detailed regulatory citations 


for SOP Index 63XX-1 are provided in Appendix 


D8


14 OL3-EMPU 63YY-14 HAPS 63.1103(e)(3)


63.1103(e)(9)


[G]63.1108(a)


[G]63.1108(b)


The effective date for SOP Index No. 


63YY-14 (EMACT post- RTR EMPU-wide 


requirements is July 6, 2023 as specified at 


63.1102(c). More detailed regulatory citations 


for SOP Index 63YY-14 are provided in Appendix 


D9


[G]63.1111(c)


The effective date for SOP Index No. 


63YY-14 (EMACT post- RTR EMPU-wide requirements is 


July 6, 2023 as specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY-14 are 


provided in Appendix D9


[G]63.1110


63.1111(c)(2)


The effective date for SOP Index No. 


63YY-14 (EMACT post- RTR EMPU-wide 


requirements is July 6, 2023 as specified at 


63.1102(c). More detailed regulatory citations 


for SOP Index 63YY-14 are provided in Appendix 


D9
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Ryan Glaze


From: Ryan Glaze
Sent: Wednesday, April 1, 2026 4:20 PM
To: 'jill.parkes@wsp.com'
Cc: 'eric.quiat@wsp.com'; 'LeAnnU@ftpc.fpcusa.com'
Subject: Technical Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 3 


and Propane dehydrogenation plant


Good afternoon,  
 
I have been reassigned as the permit reviewer to Permit No. O4165 for Formosa Plastics Corporation 
Texas, Formosa Point Comfort Complex, Olefins 3 and Propane dehydrogenation Plant, Project No. 
37628. Please contact me going forward with all updates/questions as Anugraha Renny is no longer the 
assigned permit reviewer for this project.  
 
As I familiarize myself with this project, I will be making any previous updates to this project that were 
requested when Anugraha Renny was the permit reviewer. I will be in contact soon with 
updates/questions pertaining to this project.  
 
If you have any questions in the meantime, please fill free to reach out and ask.  
 
Thanks,  
 
Ryan Glaze 
Operating Permits Section 
Air Permits Division 
Texas Commission on Environmental Quality 
P.O. Box 13087 MC 163 
Austin, TX, 78711 
(512) 239-6212 


 


  
How are we doing?  Fill out our online customer satisfaction 
survey at www.tceq.texas.gov/customersurvey 


 







 


 


 


 
 
 


March 26, 2026 
 
 


Electronic Delivery via STEERS 
 
Texas Commission on Environmental Quality 
Air Permits Initial Review Team (APIRT) (MC-161) 
P. O. Box 13087 
Austin, Texas 78711-3087 
 
RE: Formosa Plastics Corporation, Texas  
 OL3 Plant Title V SOP Update to Application, Significant Revisions 
 TCEQ Air Quality Project Number: 37628  
 TCEQ Title V Permit Number: O4165 
 Customer Reference Number: CN600130017 
 Regulated Entity Number: RN100218973 
 TCEQ Air Quality Account Number CB0038Q 


 
To Whom It May Concern: 
  
Formosa Plastics Corporation, Texas (FPC TX) is submitting the enclosed application update to 
reflect Title V Site Operating Permit (SOP) significant revisions for the Olefins 3 (OL3) and 
Propane Dehydrogenation (PDH) Plants located in Point Comfort, Calhoun and Jackson 
Counties, Texas. The enclosed document satisfies the requirements for SOP significant revision 
applications under 30 TAC Chapter 122.  
 
In response to recent EPA Residual Risk and Technology Review (RTR) rulemakings, FPC TX 
will be implementing the Flare Improvement Project (FIP). The FIP will add four new enclosed 
ground flares at the Olefins I (OLI) and Olefins II (OLII) Plants to comply with new EPA RTR 
requirements associated with 40 CFR 63 Subpart YY (EMACT) and 40 CFR 63 Subpart FFFF 
(MON). The FIP impacts operations of the OL3 elevated flare system will be subject to both 
EMACT and MON RTR requirements. In addition to impacting OL3’s air permits, the FIP also 
affects other FPC TX process units and site operation areas which are authorized by other NSR 
permits and five other SOP permits. TCEQ has issued amended NSR permits for the FIP, 
including an amendment to the OL3 NSR Permit 107518 on November 24, 2025.  Applications 
for the five other FIP-related SOP significant revision applications are being submitted to TCEQ 
under separate cover.  
 
The enclosed application includes the following forms: OP-1, OP-2, OP-SUMR, OP-REQ1 
(select pages), OP-REQ3, OP-UA forms, and TCEQ Major NSR summary table. 
 
  







Air Permits Initial Review Team   March 26, 2026 
Olefins 3 Title V SOP O4165 Update to Application: Significant Revisions  
Page 2 
 


 


Should you have any questions, please contact Ms. LeAnn Usoff at LeAnnU@ftpc.fpcusa.com or 
by telephone at (361) 920-9401. 
 


Sincerely, 
 
 
 


Mike Rivet 
Assistant Vice President/General Manager 
Formosa Plastics Corporation, Texas 


 
Enclosure 
 
CC: Electronic Delivery via STEERS 
 TCEQ Air Program Manager, Region 14 


 
Electronic Delivery: R6AirPermitsTX@epa.gov 
EPA Region 6  


 
 
  



mailto:LeAnnU@ftpc.fpcusa.com

mailto:R6AirPermitsTX@epa.gov





 


 


 


 


Formosa Plastics Corporation, Texas 
Point Comfort, Texas 


Customer Reference No. CN600130017 
Regulated Entity No. RN100218973 


Application Update: Significant Revisions for Title V 
Olefins 3 Plant Site Operating Permit (SOP) No. O4165 


2026-03-25 


US-PE-0172608-003 
 
 


Submitted To: 


Texas Commission on Environmental Quality 


Air Division 


12100 Park 35 Circle 


Austin, Texas 78753 
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1. Introduction and Application 
Update Organization 


Formosa Plastics Corporation, Texas (FPC TX) currently operates a number of chemical 


manufacturing plants at their complex near Point Comfort, in Calhoun and Jackson Counties, 


Texas. FPC TX’s Olefins 3 Plant (OL3) and the not-yet-constructed Propane Dehydrogenation 


(PDH) Plant are in Calhoun and Jackson Counties, Texas. OL3 is currently authorized by New 


Source Review (NSR) Air Quality Permits No. 107518 and PSDTX1383M2, GHGPSDTX48M1 


and Title V Site Operating Permit (SOP) O4165. 


FPC TX is subject to U.S. Environmental Protection Agency (USEPA) new Residual Risk and 


Technology Review (RTR) requirements in (1) the Ethylene Maximum Achievable Control 


Technology (EMACT) rule (40 CFR 63 Subpart YY), as promulgated in the July 6, 2020 Federal 


Register, and (2) the Miscellaneous Organic National Emissions Standards for Hazardous Air 


Pollutants (NESHAP) (MON) rule (40 CFR 63 Subpart FFFF), as promulgated in the August 12, 


2020 Federal Register.  


This application update addresses FPC TX’s regulatory-driven Flare Improvement Project (FIP) 


as it affects SOP O4165. The Flare Improvement Project implements a number of regulatory, 


physical, and operational changes that impact the flare systems at FPC TX’s OLI, OLII and OL3 


process units. To comply with the new RTR requirements, FPC TX is seeking to update the OL3 


SOP O4165 to reflect enhancements made to the current steam-assisted OL3 elevated flare 


system and the addition of four new unassisted Enclosed Ground Flares (EGFs) at OLI and 


OLII, as authorized by TCEQ in the Flare Improvement Project NSR Permit 107518 


Amendment, issued on November 24, 2025. As described further in Section 4, a key component 


of the Flare Improvement Project involves permit changes that improve operational flexibility 


and reliability of the flare systems at OLI, OLII and OL3 by allowing any of the individual flare 


systems (comprised of the four new EGFs and three existing elevated flares at OLI, OLII and 


OL3) to control waste gas streams generated by several other process units within the FPC TX 


complex 


The PDH Unit is a not-yet-constructed MON Chemical Process Unit (MCPU) covered under 


OL3’s SOP O4165. Although the PDH Unit will be located within the boundary limits of OL3, 


FPC TX has elected not to address new MON RTR requirements that affect the PDH Unit in this 


significant modification application. This choice was made because the construction timeline for 


PDH is not yet firmly established. Once a construction schedule is finalized and construction 


commences on the PDH Unit, FPC TX will submit a separate SOP application to address all 


MON RTR requirements that impact the PDH MCPU. FPC TX is aware that the PDH Unit 


cannot commence operations until all applicable MON RTR requirements are incorporated into 


SOP O4165. 
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The OLI, OLII and OL3 Units all generate process vent streams that are subject to 40 CFR 63 


Subpart YY Ethylene MACT (EMACT) requirements for Ethylene Manufacturing Process Units 


(EMPUs). These EMACT vent streams are controlled by the OLI, OLII and/or OL3 flare 


systems. These flare systems must therefore now include new MACT Subpart YY RTR flare 


requirements in their Title V permits. Note that currently MON RTR requirements may impact 


the OLI, OLII and OL3 flares only because their flare systems may receive MON Group 1 


continuous process vents from MON Chemical Process Units (MCPUs) located elsewhere 


within the Point Comfort complex. Any new MON requirements associated with the Flare 


Improvement Project will be addressed in the SOPs associated with MCPUs which utilize the 


OLI, OLII and/or OL3 flare systems to control MON Group 1 process vents. As described above, 


for the not-yet-constructed PDH Plant, MON Group 1 process vent requirements will be 


incorporated into SOP O4165 in a future permitting action. It should be noted that the new MON 


and EMACT RTR flare requirements are virtually identical in that both the MON and EMACT 


RTR regulations incorporate by reference Petroleum Refinery MACT flare requirements found in 


40 CFR 63.670 and 63.671. 


The OL3 Elevated Flare consists of three stages with three separate flare tips (EPN: OL3-


FLRA/B/C). As part of early Flare Improvement Project efforts, FPC TX recently replaced the 


third flare tip on the OL3 Elevated Flare (EPN: OL3-FLRC). This new flare tip has a larger 


smokeless design capacity compared to the previous flare tip. TCEQ authorized this change in 


a Pollution Control Project (PCP) standard permit authorization issued on February 18, 2022 


(Standard Permit Registration No. 167823). After implementation of the Flare Improvement 


Project, the OL3 flare system will now also be able to control waste gas streams from other 


process units within the FPC TX complex as documented in the Olefins Plants Flare Systems 


Operations diagram presented in Section 4. 


Table 1 below summarizes all NSR and SOP air permit revisions required for the Flare 


Improvement Project. Because the OLI, OLII and OL3 flare systems may control waste gas 


emissions from several other FPC TX process units and plant areas, the Flare Improvement 


Project affects operations that are authorized by nine separate NSR permits. TCEQ has already 


issued the amended NSR permits for the Flare Improvement Project. In addition to modifying 


the OL3 Title V SOP O4165 in accordance with 30 TAC 122.221(a), five other SOPs must be 


revised to prior to commencing operation of Flare Improvement Project facilities. The five other 


SOP significant revision applications are being submitted to TCEQ under separate cover.  
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Table 1 Required Flare Improvement Project NSR and SOP Permit Authorizations 


TCEQ 
NSR 


Permit 
No. 


[1]NSR Permit 
Issuance Date 


FPC TX Process Unit Affected by the  


Flare Improvement Project 


[2]SOP 
Requiring 


Revision 


19168 November 24, 2025 Olefins I (OLI) and Olefins II (OLII) Plants O1958 


107518 November 24, 2025 Olefins 3 (OL3) and PDH Plants O4165 


19200 November 24, 2025 Polypropylene I (PPI) Plant 
O1956 


91780 November 24, 2025 Polypropylene II (PPII) Plant 


19201 November 24, 2025 High Density Polyethylene I (HDPEI) Plant 


O1957 
40157 November 24, 2025 High Density Polyethylene II (HDPEII) Plant 


20203 
November 24, 2025 Linear Low-Density Polyethylene (LLDPE) 


Plant 


140763 November 24, 2025 Utilities 3 (UT3) Plant O4212 


19871 November 24, 2025 Traffic Facility O1955 


[1] This reflects the final permit issuance dates of all NSR permits required to authorize the Flare Improvement Project at FPC TX. 


[2] This application update addresses the Olefins 3 Plant SOP O4165 only. Applications for other SOP revisions are being submitted 


under separate cover. 


Contents and Organization of this Application Update for Significant Revisions 


This application update contains the following information required for a Title V SOP significant 


revision as detailed in 30 TAC 122.220: 


◼ A description of the change, including a description of the processes and associated 


process flow diagrams; 


◼ A description of the new and existing affected emission units; 


◼ A description of the emissions affected by the change; and, 


◼ A certification by a Responsible Official in accordance with 30 TAC §122.165 


Sections 2.0, 3.0, and 4.0 of this application update includes site descriptive information such as 


the site location map, plot plan, and process information. The application appendices contain 


the required TCEQ forms and other information as detailed in this application updates Table of 


Contents. 


FPC TX is aware that it is desired to replace “high-level” citations in Title V permits with detailed 


regulatory citations. After discussions with TCEQ’s permitting staff, FPC TX wants to proactively 


address this as follows. In support of the regulatory citations presented in Form OP-REQ3 in 


Appendix C, and based on a recommendation from TCEQ, more in-depth regulatory citations 


are being provided in Appendix D. The intent of this additional appendix is to ensure TCEQ and 


the General Public that this Title V application update contains the detailed level of regulatory 


citation specificity required for Title V applications. These citations are from an Excel file that 


FPC TX developed to identify all newly-applicable citations resulting from the EMACT RTR 


rulemaking. Additional information on how Appendix D is constructed can be found in Section 4 


and Table 2 of this application update.
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2. Site Location Map and Plot Plans 


The OL3 Plant is located at the FPC TX Point Comfort Site, which is immediately east of Farm 


Road 1593, west of Cox Creek, and north of State Highway 35. The OL3 Plant is located in 


Calhoun and Jackson Counties. A scaled area map that shows the location of the OL3 Plant is 


included in this section. 


A detailed plot plan of the OL3 Plant showing the facilities included in this application update are 


included in this section. Emission points are identified on the detailed plot plan.
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3. New EMACT RTR Requirements 


EMACT RTR Flare Requirements 


FPC TX is subject to USEPA’s new Residual Risk and Technology Review (RTR) requirements 


in the Ethylene Maximum Achievable Control Technology (MACT) rule (40 CFR 63 Subpart YY), 


as promulgated in the July 6, 2020 Federal Register. In this application update FPC TX is 


seeking to update the OL3 SOP O4165 to reflect the Flare Improvement Project’s regulatory, 


physical and operational changes to the OL3 flare emission control system. These changes 


were authorized by TCEQ in the NSR Permit 107518 Amendment issued on November 24, 


2025, and in a PCP Standard Permit Registration 167823 issued February 18, 2022. Except for 


limited EMACT exceptions identified at 40 CFR 63.1103(e)(4), the EMACT RTR rule requires 


that flares comply with Petroleum Refinery MACT (40 CFR 63 Subpart CC) flare requirements 


specified at 40 CFR 63.670 and 63.671.  


As described further in Section 4, the Flare Improvement Project involves implementing 


changes that improve operational flexibility and reliability of the overall flare systems at OLI, 


OLII and OL3 by allowing any of the individual flare systems to control waste gas streams 


generated by several other process units within the FPC TX complex. This includes allowing (1) 


the OL3 flare system to control waste gas streams generated by OLI and/or OLII, (2) the 


OLI/OLII flare systems to control waste gas steams generated by OL3, and (3) any of the OLI, 


OLII and OL3 flare systems to control waste gas streams from non-olefins process units in the 


FPC TX complex. Because of these operational flexibility and reliability enhancements, it is 


necessary for this application update to address the two elevated steam-assisted flares at OLI 


and OLII (EPNs: 1018 and 1067) as well as Olefins’ four new unassisted Enclosed Ground 


Flares (EPNs: EGF-1, EGF-2, EGF-3 and EGF-4). 


Applicability for Existing OL3 Elevated Flare System Covered Under NSR Permit 107518 


For the existing OL3 elevated steam-assisted elevated flare system (OL3-FLRA/B/C) TCEQ 


specified traditional NSR permit flare requirements based on 40 CFR 60.18 as specified in NSR 


Permit 107518 Special Condition 10. The new EMACT RTR flare requirements replace and 


supersede the NSPS General Provision and MACT General Provision flare requirements of 40 


CFR 60.18 and 40 CFR 63.11, respectively, as specified at 40 CFR 63.1100(g)(7)(i). The new 


EMACT RTR requirements for flares incorporate by reference most of the flare requirements in 


the Petroleum Refinery MACT, found at 40 CFR 63 Subpart CC at 63.670 and 63.671.  


Applicability for Existing OLI and OLII Elevated Flare Systems Covered Under NSR Permit 


19168 


For the existing OLI and OLII elevated steam-assisted flares (1018 and 1067), TCEQ specified 


traditional NSR permit flare requirements based on 40 CFR 60.18 as specified in NSR Permit 


19168 Special Condition 12. The new EMACT RTR flare requirements replace and supersede 


the requirements of 40 CFR 60.18 and 40 CFR 63.11 as specified at 40 CFR 63.1100(g)(7)(i). 
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The new EMACT RTR requirements for flares incorporate by reference most of the flare 


requirements in the Petroleum Refinery MACT, found at 40 CFR 63 Subpart CC at 63.670 and 


63.671.  


Treatment of all OLI, OLII and OL3 Elevated Steam Assisted Flares in this Application Update 


TCEQ has administratively addressed the new requirements for the three existing elevated 


steam-assisted flares at OLI, OLII and OL3 in Table 6 of the Flare Unit Attributes Form UA-7, 


which is provided in Appendix E. However, for completeness, new EMACT RTR flare 


requirements are also documented in Form OP-REQ3 in Appendix C. Because of the volume 


and complexity of the new EMACT RTR requirements, FPC TX is providing clarifying regulatory 


citation documentation in support of Form OP-REQ3 in Appendix D. In post-RTR operations, the 


flares will no longer be required to comply with 40 CFR 60.18 and 63.11, as specified at 40 CFR 


63.1100(g)(7)(i). However, FPC TX wants to retain 40 CFR 60.18 and 63.11 requirements in the 


Title V permit to account for the interim period before RTR flare requirements become effective.  


Applicability for the Four New OLI and OLII EGFs Covered Under NSR Permit 19168 


For the four new non-assisted EGFs (EGF-1, EGF-2, EGF-3 and EGF-4) at OLI and OLII, 


EMACT RTR flare requirements will be applicable upon startup of the new EGFs as specified in 


NSR Permit 19168 Specific Condition 13. The new EMACT RTR requirements for flares 


incorporate by reference most of the flare requirements in the Petroleum Refinery MACT, found 


at 40 CFR 63 Subpart CC at 63.670 and 63.671. TCEQ has administratively addressed these 


new requirements for the new EGFs in Table 6 of the Flare Unit Attributes Form UA-7, which is 


provided in Appendix D. However, for completeness, new EMACT RTR flare requirements are 


also documented in Form OP-REQ3 in Appendix C. Because of the volume and complexity of 


the new EMACT RTR requirements, FPC TX is providing clarifying regulatory citation 


documentation in support of Form OP-REQ3 in Appendix D. 


EMACT RTR Non-Flare Requirements 


In this application update, FPC TX is also addressing all new non-flare EMACT RTR 


requirements using Form OP-REQ3 in Appendix C. Because of the volume and complexity of 


the new EMACT RTR requirements, FPC TX is providing clarifying regulatory citation 


documentation in support of Form OP-REQ3 in Appendix D. In part, this approach is being 


taken because TCEQ has not yet developed new Unit Attribute forms to address all EMACT 


RTR requirements. These new EMACT RTR requirements documented in Appendices C and D 


include but are not limited to: 


◼ Maintenance Vent (MV) requirements  


◼ Bypass Vent (BV) requirements 


◼ Storage Vessel Degassing (SVD) requirements 


◼ Atmospheric Pressure Relief Device (APRD) monitoring and release requirements 


◼ Cooling Water Tower Heat Exchange System (CWTHES) requirements 
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◼ Ethylene cracking furnace decoking operation requirements 


◼ Ethylene cracking furnace isolation valve inspection requirements 


◼ Revised startup, shutdown and malfunction requirements 


Documentation of EMACT RTR Applicability and Rule Changes 


To facilitate documentation of the new flare and non-flare EMACT RTR requirements into Form 


OP-REQ3, the following unit and group IDs either already exist or are being established in Form 


OP-SUMR in Appendix A.  


◼ GRP-EGF – this new group ID captures all EMACT RTR and other requirements for the four 


new unassisted Enclosed Ground Flares at OLI and OLII (Unit ID Nos: EGF-1, EGF-2, EGF-


3, EGR-4) 


◼ GRP-ESAF – this new group ID captures all EMACT RTR and other requirements for the 


three existing Elevated Steam-Assisted Flares at OLI, OLII and OL3 (Unit ID Nos: 1018, 


1067, OL3A/B/C). 


◼ GRP-OL3DK – this new group ID covers the two Decoke Drums at OL3 (EPNs: OL3-DK1, 


OL3-DK2). The new EMACT RTR requirements for ethylene Furnace Decoking and 


Isolation Valve Inspections at OL3 will be assigned to this new group ID. 


◼ Various OL3 Fugitive Emissions Unit IDs – the new EMACT RTR requirements for 


Atmospheric Pressure Relief Devices (APRDs) will be associated with the various existing 


fugitive emission source Unit IDs for the OL3 process unit. 


◼ Various OL3 Process Vent Unit IDs – the new EMACT RTR requirements for Bypass Vents 


(BVs) will be associated with the various existing process vent/closed vent system Unit IDs 


for the OL3 process unit. 


◼ OL3-CTWR – this existing Unit ID covers the OL3 cooling tower. The new EMACT RTR 


requirements for heat exchange systems (found at 40 CFR 63 Subpart XX) will be assigned 


to this existing Unit ID. 


◼ OL3-EMPU – this new Unit ID captures all OL3 EMPU equipment items in OHAP service 


that are subject to the new EMACT RTR Startup, Shutdown and Malfunction (SSM) 


requirements, and it also captures other miscellaneous requirements that apply to the entire 


OL3 EMPU: 


o MV requirements,  


o SVD requirements, and 


o Any other miscellaneous requirements that apply to the entire OL3 EMPU. 


SOP Index Numbers Established to Document Post-RTR EMACT Requirements 
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In support of the regulatory citations presented in Form OP-REQ3 in Appendix C, and based on 


a recommendation from TCEQ, more in-depth regulatory citations are being provided in 


Appendix D. In Table 2, FPC TX has established SOP Index Numbers for new post-RTR 


EMACT requirements. To be consistent with the concurrently-submitted Title V permit 


application for the OLI and OLII EMPUs in support of the Flare Improvement Project, the source 


groupings and SOP Index numbers chosen for OL3 are identical to the SOP Index numbers 


selected for OLI and OLII. 


Table 2 also shows the requirements associated with each SOP Index Number, the applicable 


Title V Revision Number as presented in TCEQ Form OP-2 Table 2, and the section of 


Appendix D that corresponds to the citations associated with the SOP Index Number. For 


example, Appendix D Section 1 (D1) shows the master list of all regulatory citations. 


Appendix D also contains separate sections which are filtered from the Master List to show how 


the regulatory citations in Table 2 are parsed by SOP Index Number. For example, Appendix D8 


is filtered to contain only the EMACT post-RTR citations associated with SOP Index No. 63YY-


13, which covers the new requirements for ethylene furnace docking and isolation valve 


inspections. 
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Table 2 Proposed SOP Index Numbers and Descriptions for Post-RTR EMPU 
Operations 


Appendix D 


Section 
and 


SOP Index  
Numbers 


OP-
SUMR 
Table 2 
Group 


IDs 


Unit IDs SOP Index Number Description 


OP-2 
Table 2 


Revision 
Numbers 


D-Master 
Master List 


All All All new EMACT RTR 
Requirements for Inclusion in 
SOP-O4165 


All 


D1 
63YY-7 


GRP-
EGF 


EFG-1, 
EGF-2, 
EGF-3, 
EGF-4 


MACT YY Post-RTR 
Requirements for Unassisted 
Enclosed Ground Flares (EGFs) 


1, 2, 3, 4 


D2 
63YY-8 


GRP-
ESAF 


1018, 1067, 
OL3 


FLRA/B/C 


MACT YY Post-RTR 
Requirements for Elevated Steam-
Assisted Flares (ESAFs) 


5, 6, 7 


D3 
63YY-9 


NA OL3-EMPU MACT YY Post-RTR Maintenance 
Vent (MV) Requirements 


8 


D4 
63YY-10 


NA OL3-Various 
Existing 


Process Vent 
Unit IDs 


MACT YY Post-RTR Bypass Line 
(BL) Requirements 


9 


D5 
63YY-11 


NA OL3-EMPU MACT YY Post-RTR Storage 
Vessel Degassing (SVD) 
Requirements 


10 


D6 
63YY-12 


NA OL3-Various 
Existing 


Fugitive Unit 
IDs 


MACT YY Post-RTR Atmospheric 
Pressure Relief Device (APRD) 
Requirements 


11 


D7 
63YY-13 


GRP-
OL3DK 


OL3-DK1 
OL3-DK2 


MACT YY Post RTR 
Requirements for Ethylene 
Furnace Decoking and Valve 
Inspections (FDVI) 


12 


D8 
63XX-1 


NA OL3-CTWR MACT XX Post-RTR Heat 
Exchange System (HES) 
Requirements 


13 


D9 
63YY-14 


NA OL3-EMPU MACT YY Post-RTR for EMPU 
Startup, Shutdown and 
Malfunction (SSM) Requirements 
and Other Miscellaneous EMPU-
wide Requirements 


14 
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MON RTR Rule Changes 


The Propane Dehydrogenation (PDH) Unit is a not-yet-constructed MON Chemical Process Unit 


(MCPU) covered under OL3’s SOP O4165. Although the PDH Unit will be located with the 


boundary limits of OL3, FPC TX has elected not to address new MON RTR requirements that 


affect the PDH Unit in this application update. This choice was made because the construction 


timeline for PDH is not yet firmly established. Once a construction schedule is finalized and 


construction commences on the PDH Unit, FPC TX will submit a separate SOP application to 


address all MON RTR requirements that impact the PDH MCPU. FPC TX is aware that the PDH 


Unit cannot commence operations until all applicable MON RTR requirements are incorporated 


into SOP O4165. 


With the exception of future process vents from the not-yet-constructed PDH unit, note that 


MON RTR requirements only impact OL3 because its flare system may receive MON Group 1 


continuous process vents from MCPUs located elsewhere within the complex. Any new MON 


requirements associated with the Flare Improvement Project will be addressed in the SOPs 


associated with external MCPUs which may utilize the OL3 flare system to control MON Group 


1 process vents. Note that the new MON and EMACT RTR flare requirements are virtually 


identical in that both the MON and EMACT RTR regulations incorporate by reference Petroleum 


Refinery MACT flare requirements found in 40 CFR 63.670 and 63.671.
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4. Process Description 


This section includes a process description and flow diagram for the new flare systems 


associated with the Flare Improvement Project. A description of the not-yet-constructed PDH 


Plant is not included here because this application update does not address MON RTR changes 


to the PDH Plant. As mentioned previously, FPC TX has elected not to address new MON RTR 


requirements that affect the PDH Unit, which is a MON Chemical Process Unit (MCPU), in this 


application update for significant revisions.  


OLI, OLII and OL3 Flare Systems Operational Flexibility and Reliability Enhancements 


In addition to the process block flow diagram for OL3 provided in this section, a separate Flare 


Operations process description and process flow diagram are provided to address post-Flare 


Improvement Project operations of the updated flare emission control systems at OLI, OLII and 


OL3. This is presented because a key objective of the Flare Improvement Project is to have the 


OLI, OLII and OL3 flare systems work in concert with and as backups to each other. This 


change increases the operational flexibility and reliability of these major flare control systems at 


FPC TX. The Olefins Plants Flare Systems Operations diagram included in this section 


documents the specific process waste gas streams generated within the FPC TX complex 


which, after implementation of the Flare Improvement Project, will be able to utilize either the 


OLI, OLII and/or OL3 flare systems for air emission control purposes. 


Olefins 3 Plant Process Description 


The OL3 Plant is designed to produce high purity ethylene product. Fresh imported ethane feed 


received from the outside battery limits (OSBL) is combined with recycled ethane from the 


ethylene fractionator. The combined stream is superheated (with quench water) prior to entering 


the ethane feed saturator. A process flow diagram for the OL3 Plant is included at the end of 


this section. 


Saturator: 


In the saturator, the ethane feed is saturated with water by humidification. Next the humidified 


ethane feed from the saturator is superheated in a low pressure (LP) steam heated exchanger. 


The heated ethane/steam mixture is then fed to the 14 pyrolysis furnaces (FIN/EPNs: OL3-


FUR1 through OL3-FUR14). 


Pyrolysis Furnaces: 


The feed stream is further preheated in the convection section of each furnace before entering 


the radiant coils where the thermal cracking of the feed occurs. The radiant heat in the furnace 


is provided by fuel gas fired hearth (floor fired) and wall burners. The combustion product 


stream from the fuel gas firing is routed through the convection section in the upper part of the 


furnace where the feed is preheated. The combustion products are routed through a selective 


catalytic reduction (SCR) unit located in the convection section of the furnace before being 


released to the atmosphere (EPNs: OL3-FUR1 through OL3-FUR14). 
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The product stream (cracked gas) from the furnace radiant coils (3) is routed through heat 


exchangers where heat is recovered by boiler feed water to produce superheated high pressure 


(SHP) steam. The product stream from the furnace is sent to the quench tower. 


Decoking: 


The temperatures in the radiant coils of the furnaces, which are required to accomplish the 


thermal cracking of the feed, also result in coke accumulation in the coils. As the coke 


accumulates, it decreases the heat transfer in the coil and interferes with the efficiency of the 


furnace operation. Then, the furnace is decoked to remove the coke and restore efficient 


furnace operation. Furnaces are decoked in a staggered cycle; so, while the decoking process 


is occurring in some furnaces, others may be concurrently operated in the thermal cracking 


mode of operation. 


The decoking process involves the following steps: 


1. The furnace is taken out of normal operation by removing the hydrocarbon feed. 


2. Steam is added to the furnace tubes to purge hydrocarbon to the process equipment 


downstream. 


3. After the hydrocarbons are removed, steam is rerouted to the decoke drum. 


4. Air is injected into the steam going through the coils of the furnace to enhance the 


burning effect and loosening of coke. 


5. The steam / air decoking continues until all of the coke is removed and the coils are 


clean again so they can be used efficiently to crack hydrocarbons when put back into 


service. 


6. Once the coils are clean, the air is stopped and the steam continues to purge out the 


oxygen before the furnace is put back in normal operation. 


7. The effluent from the decoking process, consisting of mainly steam and air, is directed to 


one of two solid separators called decoke drums (FIN/EPNs: OL3-DK1 & OL3-DK2). 


Quench Tower: 


During the cracking process in the furnace, ethylene is produced along with a number of other 


hydrocarbon products (cracked gas). The cracked gas from the furnaces is cooled and partially 


condensed by direct countercurrent contact with re-circulating water in the quench tower. The 


condensed heavy hydrocarbons and dilution steam along with quench water are separated in 


the bottom section of the quench tower. The quench water circulation provides low-level heat to 


various process users.  


The heavy hydrocarbons which may accumulate at the bottom of the quench tower are exported 


as a fuel oil product. 
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Process Water Stripper: 


The dilution steam condensed in the quench tower is sent through a filter system, which 


removes the suspended solids and dispersed oil from the process water, and then to the 


process water stripper where it is stripped with steam to remove acid gases (e.g., CO2 and trace 


H2S formed from side reactions in the pyrolysis furnaces) and light hydrocarbons. A portion of 


the process water leaving the bottom of the process water stripper is drawn off as blowdown to 


maintain the process water balance in the system. This process water blowdown is sent to the 


existing complex water treatment plant (CWTP). The remainder of the process water leaving the 


bottom of the process water stripper is recycled back to the ethane feed saturator. The 


overhead vapor leaving the process water stripper, which consists of acid gases and light 


hydrocarbons, is sent back to the quench water tower where the light hydrocarbons can be 


recovered. The acid gases continue to be carried through the process until they are removed in 


the caustic/water wash tower (described below). 


Process Gas Compressor: 


The quench tower overhead vapors are compressed in a steam turbine-driven centrifugal 


process gas compressor with inter-stage cooling provided by cooling water. Wash oil is injected 


at the inlet of each stage of the process gas compressor charge and on the casing to mitigate 


fouling. 


Caustic/Water Wash Tower: 


After compression the process gas, called charge gas, is sent to a three-stage caustic/water 


wash tower for complete removal of acid gases (e.g., CO2 and trace H2S) from the process gas 


using a 20% caustic solution. The 20% caustic solution is supplied by pipeline from OSBL.  


Spent Caustic Oxidation Unit: 


The spent caustic blowdown from the caustic/water wash tower is routed to a collection tank. 


The spent caustic blowdown from the caustic/water wash tower is discharged to a biological 


wastewater treatment plant. The acid required for the spent caustic neutralization will be stored 


in tanks FIN/EPNs: OL3-ACID through OL3-ACID2 (a small portion of this acid is also used for 


the cooling tower pH control). 


Charge Gas Drying and Cooling: 


Charge gas from the caustic/water wash tower overhead is sent through a drier feed KO drum 


for moisture removal and then to the charge gas driers where the process gas is dried in a 


molecular sieve drying system. The molecular sieve driers are regenerated using methane and 


hydrogen-rich tail gas (from the deethanizer overhead) as the regeneration gas. The vapor from 


the charge gas driers is cooled (by propylene refrigerant) before entering the deethanizer. The 


propylene refrigeration system is described later in the process description.  


Deethanizer: 


The Deethanizer tower produces a vapor overhead, which is comprised mostly of C2 


compounds, which is sent to the acetylene converter (ACU). The bottoms stream from the 


deethanizer, comprised of C3 and heavier compounds, is sent to the depropanizer for additional 


processing. 
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Acetylene Converter: 


The ACU employs a catalyst to convert acetylene to ethylene by selective hydrogenation. The 


outlet of the ACU, which is rich in hydrogen, methane, ethylene, and ethane, is further 


processed in the demethanizer tower.  


Demethanizer: 


In the demethanizer, methane and hydrogen are separated as overheads which are routed to 


the fuel gas system. This overhead stream is high in hydrogen content. Some amount of the 


hydrogen is recovered in a pressure swing absorption (PSA) system, while the remainder of the 


hydrogen and hydrocarbons are used as fuel gas for the pyrolysis furnaces in combination with 


other fuel streams (as described in the fuel gas system description below). The demethanizer 


bottoms proceeds to the ethylene fractionator for product recovery. 


Ethylene Fractionator: 


The ethylene fractionator is designed to produce a high purity ethylene product to be used as 


feed for other units at the Point Comfort complex (replacing purchased feed), stored or exported 


to pipeline. The ethylene fractionator bottoms stream (composed primarily of ethane) is recycled 


and combined with the fresh ethane feed from OSBL before the feed saturator. 


Depropanizer: 


The bottoms from the deethanizer are routed to the depropanizer to separate the C3 


components from the C4 heavier components. The overhead stream from the depropanizer 


contains C3 compounds. 


Methyl Acetylene and Propadiene Converter: 


The methyl acetylene (MA) and propadiene (PD) contained in the depropanizer overhead are 


removed by selective hydrogenation to propylene and propane in a single-bed reactor called the 


MAPD converter. Hydrogen is injected into the overhead stream from the depropanizer before 


entering the MAPD converter. 


The MAPD converter system consists of two reactors: one operating and one spare. This allows 


one reactor to be regenerated while the other reactor is performing the conversion. The MAPD 


catalyst must be periodically regenerated as polymer accumulates on the catalyst surface 


during normal operation.  


During regeneration, vent gas (primarily steam) is emitted to the atmosphere via the 


regeneration vent (FIN/EPN: OL3-MAPD). The regeneration vent stream may contain trace 


VOCs and CO (as a result of burning the oxidized polymer). 


The C3 portion of the MAPD effluent stream will be further processed in the existing propylene 


purification unit (PPU) or OL2 located in the existing Olefins complex. The remainder is recycled 


back to the depropanizer. 


De-butanizer: 


The bottoms product from the depropanizer flows to the debutanizer where the mixed C4s 


overhead product is separated for export. The debutanizer bottoms/pygas product, is also 


exported after cooling with cooling water. 
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Refrigeration Systems: 


The OL3 Plant features two separate closed-loop refrigerant systems: a propylene system and a 


binary refrigerant system. Both systems utilize a steam turbine-driven centrifugal compressor to 


provide refrigeration at various levels. The binary refrigerant (BR) system combines methane 


and ethylene as a single stream of constant composition refrigerant. 


Fuel Gas System: 


The fuel gas mixing drum combines the following streams: hydrogen-rich gas from the dryer 


regeneration system (deethanizer overhead), methane-rich off gas from the chilling train 


(demethanizer overhead), pressure swing adsorption (PSA) off-gas and natural gas from OSBL. 


This fuel gas mixture is filtered and supplied to combustion sources including the furnaces and 


steam boilers. 


Flare and Vapor Combustor Systems: 


The elevated flare system (FIN/EPNs OL3-FLRA/B/C) is a three-stage flare system designed to 


provide safe control for vent gas streams that cannot be recycled in the process or routed to the 


fuel gas system. Waste gases generated during normal operation and routine maintenance are 


routed to the first stage flare tip (EPN OL3- FLRA). The second stage flare tip (EPN OL3-FLRB) 


is designed to manage high volume flows from certain startup and shutdown waste gas streams 


and during emergency scenarios. Originally the third stage flare tip (EPN OL3-FLRC) was 


designed to manage high volume streams during emergency scenarios. However, following the 


3rd stage flare tip replacement described in this application update, the third flare tip will now be 


used to control vent streams from routine and planned MSS operations. After implementation of 


the Flare Improvement Project, the OL3 flare system will now also be able to control waste gas 


streams from other process units in the FPC TX complex as documented in the Olefins Plants 


Flare Systems Operations diagram presented in this section. The OL3 1st, 2nd, and 3rd stage 


flare tips are all designed with natural gas pilots. 


Two vapor combustor units (FIN/EPNs: OL3-VCU1 and OL3-VCU2) control breathing losses 


from existing API product tanks, spent caustic tanks and the wash oil chemical tank. These 


VCUs also serve as a backup to the OLII VCU. 


Emergency Engine: 


In the event of a power outage, an emergency generator (FIN/EPN: OL3-GEN) will supply 


power to operate valves and other critical equipment in the OL3 Plant. A diesel storage tank is 


also provided for the generator (FIN/EPN: OL3-DIES). 


Auxiliary Storage Tanks: 


The olefins processes employ large process gas and refrigerant compressors. Due to process 


operating pressures, these compressors require several stages of compression and are driven 


by large steam turbines. In order to keep these machines operating reliably, lube oil systems are 


installed to ensure proper lubrication of the turbine and compressor bearings. The lube oil tanks 


shown on the process flow diagram will act as a reservoir for the recirculating lube oil 


(FIN/EPNs: OL3-PLO, OL3-PRLO, and OL3-BRLO). 
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Antifoulants, product inhibitors, and amines (for pH control) are also used throughout the unit to 


help preserve and maintain equipment in good working order. These materials are stored in 


relatively small, fixed-roof storage tanks. The FINs associated with these chemical additive 


tanks are OL3-CHEM1 through OL3-CHEM10. Aqueous ammonia will be stored in a 


pressurized (bullet style) tank for use in the unit’s SCR systems. 


Cooling Tower: 


One cooling tower (FIN/EPNs: OL3-CTWR) provides cooling of various process streams. 


Gaseous chlorine will be used as a biocide in the cooling tower. Chlorine is stored in cylinders 


next to the cooling towers. 


Changes to Flare Systems and Flare Operations Resulting from the Flare Improvement 


Project 


This particular application update incorporates the changes the Flare Improvement Project will 


have on FPC TX’s OL3 SOP No. O4165. As described in greater detail below, the OL3 elevated 


flare system is now being integrated into FPC TX waste gas control operations to maximize flare 


system reliability and operational flexibility. As stated earlier, a key objective of the Flare 


Improvement Project is to have the OLI, OLII and OL3 flare systems work in concert with and as 


backups to each other. The Olefins flare systems are designed to control both routine and MSS 


waste gases. To protect process equipment from catastrophic failure from over-pressuring, the 


flare systems are also designed to contain and control emissions from pressure relief 


discharges and other large relief gas flows that may occur during a force majeure-type event.  


The three existing OLI, OLII and OL3 elevated flares, and the proposed four new EGFs at OLI 


and OLII, will now be authorized to control waste gas streams from a number of FPC TX 


process units and ancillary operations, as shown in the Olefins Plants Flare Systems Operations 


diagram presented in this section. The following flares are control devices in the Olefins Plant 


flare system: 


◼ OLI Elevated Flare 1018 


◼ OLII Elevated Flare 1067 


◼ Enclosed Ground Flare EGF-1 


◼ Enclosed Ground Flare EGF-2 


◼ Enclosed Ground Flare EGF-3 


◼ Enclosed Ground Flare EGF-4 


◼ OL3 Elevated Flare OL3FLRA/B/C 


FPC TX is proposing in this application update that the applicable EMACT RTR requirements 


for the OL3 process unit and elevated flare system be incorporated into the OL3 Plant SOP 


O4165.   
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TCEQ 10002 (APD ID 251v2, revised 07/24) OP-1 


This form is for use by sources subject to air quality permit requirements 


and may be revised periodically. Page __1__ of _7__  


Federal Operating Permit Program 


Site Information Summary 


Form OP-1 (Page 1) 


Texas Commission on Environmental Quality 


Please print or type all information. Direct any questions regarding this application form to the Air Permits Division at 


(512) 239-1250 or to the Texas Commission on Environmental Quality, Office of Air, Air-Permits Division (MC 163), 


P.O. Box 13087, Austin, Texas 78711-3087. 


 


I. Company Identifying Information 


A. Company Name: Formosa Plastics Corporation, Texas 


B. Customer Reference Number (CN): CN600130017 


C. Submittal Date (mm/dd/yyyy):  3/25/2026 


II. Site Information 


A. Site Name: Olefins 3 (OL3) and Propane Dehydrogenation (PDH) Plant 


B. Regulated Entity Reference Number (RN): RN100218973 


C. Indicate affected state(s) required to review permit application: (Check the appropriate box[es].) 


 AR  CO  KS  LA  NM  OK  N/A 


D. Indicate all pollutants for which the site is a major source based on the site’s potential to emit: 


(Check the appropriate box[es].) 


 VOC  NOX  SO2  PM10  CO  Pb  HAPS 


Other: 


E. Is the site a non-major source subject to the Federal Operating Permit Program?  Yes  No 


F. Is the site within a local program area jurisdiction?  Yes  No 


G. Will emissions averaging be used to comply with any Subpart of 40 CFR Part 63?  Yes  No 


H. Indicate the 40 CFR Part 63 Subpart(s) that will use emissions averaging: 


III. Permit Type 


A. Type of Permit Requested: (Select only one response) 


 Site Operating Permit (SOP)  Temporary Operating Permit (TOP)  General Operating Permit (GOP) 


 


  







 


TCEQ 10002 (APD ID 251v2, revised 07/24) OP-1 


This form is for use by sources subject to air quality permit requirements 


and may be revised periodically. Page __2__ of _7__  


Federal Operating Permit Program 


Site Information Summary 


Form OP-1 (Page 2) 


Texas Commission on Environmental Quality 


 


IV. Initial Application Information (Complete for Initial Issuance Applications Only.) 


A. Is this submittal an abbreviated or a full application?  NA  Abbreviated  Full 


B. If this is a full application, is the submittal a follow-up to an abbreviated application?  Yes  No 


C. If this is an abbreviated application, is this an early submittal for a combined 


 SOP and Acid Rain permit?  Yes  No 


D. Has an electronic copy of this application been submitted (or is being submitted) to EPA? 


 (Refer to the form instructions for additional information.)  Yes  No 


E. Has the required Public Involvement Plan been included with this application?  Yes  No 


V. Confidential Information 


A. Is confidential information submitted in conjunction with this application?  Yes  No 


VI. Responsible Official (RO) Identifying Information 


RO Name Prefix: (  Mr.  Mrs.  Ms.  Dr.) 


RO Full Name: Jay Su 


RO Title: Executive Vice President 


Employer Name: Formosa Plastics Corporation, Texas 


Mailing Address: 9 Peach Tree Hill Road 


City: Livingston 


State: New Jersey 


ZIP Code: 07039 


Territory: 


Country: USA 


Foreign Postal Code: 


Internal Mail Code: 


Telephone No.:  (973) 716-7205 


Fax No.:   


Email:  tlasater@ftpc.fpcusa.com 


 


  







 


TCEQ 10002 (APD ID 251v2, revised 07/24) OP-1 


This form is for use by sources subject to air quality permit requirements 


and may be revised periodically. Page __3__ of _7__  


Federal Operating Permit Program 


Site Information Summary 


Form OP-1 (Page 3) 


Texas Commission on Environmental Quality 


 


VII. Technical Contact Identifying Information (Complete if different from RO.) 


Technical Contact Name Prefix: (  Mr.  Mrs.  Ms.  Dr.) 


Technical Contact Full Name: LeAnn Usoff 


Technical Contact Title: Assistant Manager of Air Permitting 


Employer Name: Formosa Plastics Corporation, Texas 


Mailing Address: P.O. Box 700 


City: Point Comfort 


State: Texas 


ZIP Code: 77978 


Territory: 


Country: USA 


Foreign Postal Code: 


Internal Mail Code:  


Telephone No.: (361) 920-9401 


Fax No.: 


Email: leannu@ftpc.fpcusa.com 


VIII. Reference Only Requirements (For reference only.) 


A. State Senator: Lois W. Kolkhorst 


B. State Representative: Representative J.M. Lozano, District 43 


C. Has the applicant paid emissions fees for the most recent agency fiscal year 


(Sept. 1 - August 31)?  Yes  No  N/A 


D. Is the site subject to bilingual notice requirements pursuant to 30 TAC § 122.322?  Yes  No 


E. Indicate the alternate language(s) in which public notice is required:  Spanish 


  







 


TCEQ 10002 (APD ID 251v2, revised 07/24) OP-1 


This form is for use by sources subject to air quality permit requirements 


and may be revised periodically. Page __4__ of _7__  


Federal Operating Permit Program 


Site Information Summary 


Form OP-1 (Page 4) 


Texas Commission on Environmental Quality 


 


IX. Off-Site Permit Request 


(Optional for applicants requesting to hold the FOP and records at an off-site location.) 


A. Office/Facility Name: 


B. Physical Address: 


City: 


State: 


ZIP Code: 


Territory: 


Country: 


Foreign Postal Code: 


C. Physical Location: 


 


 


 


D. Contact Name Prefix: (  Mr.  Mrs.  Ms.  Dr.) 


Contact Full Name: 


E. Telephone No.: 


X. Application Area Information 


A. Area Name: Olefins 3 and Propane Dehydrogenation (PDH) Plant 


B. Physical Address:  201 Formosa Drive 


City: Point Comfort 


State:  Texas 


ZIP Code:  77978 


C. Physical Location: 


 


 


 


D. Nearest City:  Point Comfort 


E. State: Texas 


F. ZIP Code: 77978 


 







 


TCEQ 10002 (APD ID 251v2, revised 07/24) OP-1 


This form is for use by sources subject to air quality permit requirements 


and may be revised periodically. Page __5__ of _7__  


Federal Operating Permit Program 


Site Information Summary 


Form OP-1 (Page 5) 


Texas Commission on Environmental Quality 


 


X. Application Area Information (continued) 


G. Latitude (nearest second): 28° 41’ 20” 


H. Longitude (nearest second): -96° 32’50” 


I. Are there any emission units that were not in compliance with the applicable 


requirements identified in the application at the time of application submittal?  Yes  No 


J. Indicate the estimated number of emission units in the application area: 


K. Are there any emission units in the application area subject to the Acid Rain Program?  Yes  No 


L.  Affected Source Plant Code (or ORIS/Facility Code): 


XI. Public Notice 


(Complete this section for SOP Applications and Acid Rain Permit Applications only.) 


A. Name of a public place to view application and draft permit: Calhoun County Public Library / Jackson County 


Memorial Library 


B. Physical Address:  200 W Mahan St / 411 N. Wells St 


City: Port Lavaca / Edna 


ZIP Code: 77979 / 77957 


C. Contact Person (Someone who will answer questions from the public during the public notice period): 


Contact Name Prefix: (  Mr.  Mrs.  Ms.  Dr.): 


Contact Person Full Name: LeAnn Usoff 


Contact Mailing Address: P.O. Box 700 


City: Point Comfort 


State: Texas 


ZIP Code: 77978 


Territory: 


Country: USA 


Foreign Postal Code: 


Internal Mail Code: 


Telephone No.: (361) 920-9401 


 


  







 


TCEQ 10002 (APD ID 251v2, revised 07/24) OP-1 


This form is for use by sources subject to air quality permit requirements 


and may be revised periodically. Page __6__ of _7__  


Federal Operating Permit Program 


Site Information Summary 


Form OP-1 (Page 6)  


Texas Commission on Environmental Quality 


 


XII. Delinquent Fees and Penalties 


Notice:  This form will not be processed until all delinquent fees and/or penalties owed to TCEQ or the Office of 


Attorney General on behalf of TCEQ are paid in accordance with the “Delinquent Fee and Penalty Protocol.” 


Complete Sections XIII and XIV for Acid Rain Permit and CSAPR applications only. Please include a copy of the 


Certificate of Representation submitted to EPA. 


XIII. Designated Representative (DR) Identifying Information 


DR Name Prefix: (  Mr.  Mrs.  Ms.  Dr.) 


DR Full Name: 


DR Title: 


Employer Name: 


Mailing Address: 


City: 


State: 


ZIP Code: 


Territory: 


Country: 


Foreign Postal Code: 


Internal Mail Code: 


Telephone No.: 


Fax No.: 


Email: 


 







 


TCEQ 10002 (APD ID 251v2, revised 07/24) OP-1 


This form is for use by sources subject to air quality permit requirements 


and may be revised periodically. Page __7__ of _7__  


Federal Operating Permit Program 


Site Information Summary 


Form OP-1 (Page 7) 


Texas Commission on Environmental Quality 


 


Complete Sections XIII and XIV for Acid Rain Permit and CSAPR applications only. Please include a copy of the 


Certificate of Representation submitted to EPA. 


XIV. Alternate Designated Representative (ADR) Identifying Information 


ADR Name Prefix: (  Mr.  Mrs.  Ms.  Dr.) 


ADR Full Name: 


ADR Title:   


Employer Name:   


Mailing Address:   


City: 


State: 


ZIP Code: 


Territory: 


Country: 


Foreign Postal Code: 


Internal Mail Code: 


Telephone No.: 


Fax No.: 


Email: 







TCEQ-10059 (APDG 5722v26, revised 03/22) OP-2 


This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. (Title V release 03/10) Page 1 of 6 


 
Federal Operating Permit Program 


Application for Permit Revision/Renewal 


Form OP-2-Table 1 


Texas Commission on Environmental Quality 


 


Date: 3/25/2026 


Permit No.: O4165 


Regulated Entity No.: RN100218973 


Company Name: Formosa Plastics Corporation, Texas 


For Submissions to EPA 


Has an electronic copy of this application been submitted (or is being submitted) to EPA?  YES  NO 


I. Application Type 


Indicate the type of application: 


 Renewal 


 Streamlined Revision (Must include provisional terms and conditions as explained in the instructions.) 


  Significant Revision 


 Revision Requesting Prior Approval 


 Administrative Revision 


 Response to Reopening 


II. Qualification Statement 


For SOP Revisions Only  YES  NO 


For GOP Revisions Only  YES  NO 


 







TCEQ-10059 (APDG 5722v26, revised 03/22) OP-2 


This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. (Title V release 03/10) Page 2 of 6 


Federal Operating Permit Program 


Application for Permit Revision/Renewal 


Form OP-2-Table 1 (continued) 


Texas Commission on Environmental Quality 


 


III. Major Source Pollutants (Complete this section if the permit revision is due to a change at the site or change in regulations.) 


Indicate all pollutants for which the site is a major source based on the site’s potential to emit: 


(Check the appropriate box[es].) 


 VOC  NOX  SO2  PM10  CO  Pb  HAP 


Other: GHGs 


IV. Reference Only Requirements (For reference only) 


Has the applicant paid emissions fees for the most recent agency fiscal year (September 1 - August 31)?  YES  NO  N/A 


V. Delinquent Fees and Penalties 


Notice:  This form will not be processed until all delinquent fees and/or penalties owed to the TCEQ or the Office of the Attorney General on behalf 


of the TCEQ are paid in accordance with the Delinquent Fee and penalty protocol. 


 


 







TCEQ-10059 (APDG 5722v26, revised 03/22) OP-2 


This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. (Title V release 03/10) Page 3 of 6 


Federal Operating Permit Program 


Application for Permit Revision/Renewal 


Form OP-2-Table 2 


Texas Commission on Environmental Quality 


 


Date: 3/25/2026 


Permit No.: O4165 


Regulated Entity No.: RN100218973 


Company Name: Formosa Plastics Corporations, Texas 


 


Using the table below, provide a description of the revision. 
 


  Unit/Group Process   


Revision No. Revision Code New Unit ID No. 


Applicable 


Form 


NSR 


Authorization 


Description of Change and Provisional Terms 


and Conditions 


1 SIG-A Yes EGF-1 
OP-UA7 


OP-REQ3 
107518 


New Enclosed Ground Flare (EGF) for EMACT Post 


RTR and SIP Requirements 


2 SIG-A Yes EGF-2 
OP-UA7 


OP-REQ3 
107518 


New Enclosed Ground Flare (EGF) for EMACT Post 


RTR and SIP Requirements 


3 SIG-A Yes EGF-3 
OP-UA7 


OP-REQ3 
107518 


New Enclosed Ground Flare (EGF) for EMACT Post 


RTR and SIP Requirements 


4 SIG-A Yes EGF-4 
OP-UA7 


OP-REQ3 
107518 


New Enclosed Ground Flare (EGF) for EMACT Post 


RTR and SIP Requirements 


5 SIG-A Yes 1018 
OP-UA7 


OP-REQ3 
107518 Existing Elevated Flare being added to this permit 


6 SIG-A Yes 1067 
OP-UA7 


OP-REQ3 
107518 Existing Elevated Flare being added to this permit 


7 SIG-A No OL3-FLRA/B/C 
OP-UA7 


OP-REQ3 
107518 


EMACT Post RTR requirements for OL3 flare system 


being added to permit 







TCEQ-10059 (APDG 5722v26, revised 03/22) OP-2 


This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. (Title V release 03/10) Page 4 of 6 


 


Federal Operating Permit Program 


Application for Permit Revision/Renewal 


Form OP-2-Table 2 


Texas Commission on Environmental Quality 


 


Date: 3/25/2026 


Permit No.: O4165 


Regulated Entity No.: RN100218973 


Company Name: Formosa Plastics Corporations, Texas 


Using the table below, provide a description of the revision. 


  Unit/Group Process   


Revision 


No. 


Revision 


Code New Unit ID No. 


Applicable 


Form 


NSR 


Authorization 


Description of Change and Provisional Terms and 


Conditions 


8 SIG-A Yes OL3-EMPU OP-REQ3 107518 
Add new EMACT Post RTR Maintenance Vent Requirements 


at OL3 in Ethylene MACT Process Unit (EMPU) 


9 SIG-A No 


OL3-Various 


Existing 


Process Vent 


Unit IDs 


OP-REQ3 107518 
Add new EMACT Post RTR Bypass Line Requirements at 


OL3 in various process vent unit IDs 


10 SIG-A Yes OL3-EMPU OP-REQ3 107518 


Add new EMACT Post RTR Storage Vessel Degassing (SVD) 


Requirements at OL3 for Vessels Storing Liquid HAP in 


Ethylene MACT Process Unit (EMPU) 


 


  







TCEQ-10059 (APDG 5722v26, revised 03/22) OP-2 


This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. (Title V release 03/10) Page 5 of 6 


Federal Operating Permit Program 


Application for Permit Revision/Renewal 


Form OP-2-Table 2 


Texas Commission on Environmental Quality 


 


Date: 3/25/2026 


Permit No.: O4165 


Regulated Entity No.: RN100218973 


Company Name: Formosa Plastics Corporations, Texas 


 


Using the table below, provide a description of the revision. 


  Unit/Group Process   


Revision 


No. 


Revision 


Code New Unit ID No. 


Applicable 


Form 


NSR 


Authorization 


Description of Change and Provisional Terms and 


Conditions 


11 SIG-A No 


OL3-


VariousFugitiv


e Group/Unit 


IDs 


OP-REQ3 107518 
Add new EMACT Post RTR Atmospheric Pressure Relief 


Device (APRDs) in OHAP Service at OL3 


12 SIG-A No 


GRP-OL3DK 


(OL3-DK1, 


OL3-DK2) 


OP-REQ3 107518 


Add New Source Group Which Includes Two Existing OL3 


Furnace Decoking Drums (OL3-DK1 & OL3-DK2) – Used to 


Incorporate New EMACT RTR Requirements for Ethylene 


Cracking Furnace Decoking Operations and Furnace Isolation 


Valve Inspections at OL3 


13 SIG-A No OL3-CTWR OP-REQ3 107518 


Existing Source Used to Incorporate New EMACT Post RTR 


Heat Exchange System Requirements for OL3 heat exchangers 


in OHAP service (see 40 CFR 63 Subpart XX) at OL3 


14 SIG-A Yes OL3-EMPU OP-REQ3 107518 


New Source Used to Incorporate New EMACT Post RTR 


Startup, Shutdown and Malfunction (SSM) Requirements in the 


OL3 EMPU and other miscellaneous EMPU-wide EMACT 


requirements at OL3 


       


 


 







TCEQ-10059 (APDG 5722v26, revised 03/22) OP-2 


This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. (Title V release 03/10) Page 6 of 6 


 


 


Texas Commission on Environmental Quality 


Federal Operating Permit Program 


Application for Permit Revision/Renewal 


Form OP-2-Table 3 


 


Date: 3/25/2026 


Permit No.: O4165 


Regulated Entity No.: RN100218973 


Company Name: Formosa Plastics Corporation, Texas 


I. Significant Revision (Complete this section if you are submitting a significant revision application or a renewal application that includes a significant 


revision.) 


A. Is the site subject to bilingual requirements pursuant to 30 TAC § 122.322?   YES   NO 


B. Indicate the alternate language(s) in which public notice is required: Spanish  


C. Will there be a change in air pollutant emissions as a result of the significant revision   YES   NO 


D. Indicate the air pollutant(s) that will be changing and include a brief description of the change in pollutant emissions for each pollutant: 


Pollutant Description of the Change in Pollutant Emissions 


VOC Adding new EGFs and elevated flares to permit 


NOx Adding new EGFs and elevated flares to permit.  Existing waste gases flared at EGFs have different NOx emission factor. 


SO2 Adding new EGFs and elevated flares to permit 


PM-10 No PM emissions involved 


PM-2.5 No PM emissions involved 


CO Adding new EGFs and elevated flares to permit  Existing waste gases flared at EGFs have different CO emission factor. 


HAPs Adding new EGFs and elevated flares to permit 


 







TCEQ-10344 (APDG 5767v7, Revised 05/20) OP-SUMR 


This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. Page 1 of 4 


Texas Commission on Environmental Quality 


Federal Operating Permit Program 


Individual Unit Summary for Revisions 


Form OP-SUMR 


Table 1 


Date Permit No. Regulated Entity No. 


3/25/2026 O4165 RN100218973 


 


Unit/Process 


AI 


Unit/Process 


Revision No. 


Unit/Process ID 


No. 


Unit/Process 


Applicable 


Form 


Unit/Process Name/ Description 


Unit/ 


Process 


CAM 


Preconstruction 


Authorizations 


30 TAC Chapter 


116/ 30 TAC 


Chapter 106 


Preconstruction 


Authorizations Title I 


A 1 EGF-1 
OP-UA7 


OP-REQ3 


Enclosed Ground Flare 1 (Included in 


grouping GRP-EGF – See Table 2 below) 
No 107518 


PSDTX1383M2 


GHGPSDTX48M1 


A 2 EGF-2 
OP-UA7 


OP-REQ3 


Enclosed Ground Flare 2 (Included in 


grouping GRP-EGF – See Table 2 below) 
No 107518 


PSDTX1383M2 


GHGPSDTX48M1 


A 3 EGF-3 
OP-UA7 


OP-REQ3 


Enclosed Ground Flare 3 (Included in 


grouping GRP-EGF – See Table 2 below) 
No 107518 


PSDTX1383M2 


GHGPSDTX48M1 


A 4 EGF-4 
OP-UA7 


OP-REQ3 


Enclosed Ground Flare 4 (Included in 


grouping GRP-EGF – See Table 2 below) 
No 107518 


PSDTX1383M2 


GHGPSDTX48M1 


A 5 1018 
OP-UA7 


OP-REQ3 


OLI Elevated Steam-Assisted Flare (ESAF) 


(Included in grouping ESAF in Table 2) 
No 107518 


PSDTX1383M2 


GHGPSDTX48M1 


A 6 1067 
OP-UA7 


OP-REQ3 


OLII Elevated Steam-Assisted Flare (ESAF) 


(Included in grouping ESAF in Table 2) 
No 107518 


PSDTX1383M2 


GHGPSDTX48M1 


 7 OL3-FLRA/B/C 
OP-UA7 


OP-REQ3 


Olefins 3 Flares A/B/C (Existing units in 


OL3 SOP O4165 – Included in grouping 


GRP-ESAF – See Table 2 below 


No 107518 
PSDTX1383M2 


GHGPSDTX48M1 


 







TCEQ-10344 (APDG 5767v7, Revised 05/20) OP-SUMR 


This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. Page 2 of 4 


Texas Commission on Environmental Quality 


Federal Operating Permit Program 


Individual Unit Summary for Revisions 


Form OP-SUMR 


Table 1 


 


Date Permit No. Regulated Entity No. 


3/25/2026 O4165 RN100218973 


 


Unit/Process 


AI 


Unit/Process 


Revision No. 


Unit/Process ID 


No. 


Unit/Process 


Applicable 


Form 


Unit/Process Name/ Description 


Unit/ 


Process 


CAM 


Preconstruction 


Authorizations 


30 TAC Chapter 


116/ 30 TAC 


Chapter 106 


Preconstruction 


Authorizations Title I 


A 8 OL3-EMPU OP-REQ3 
OL3 Maintenance Vent (MV) Requirements Post 


EMACT RTR 
No 107518 


PSDTX1383M2 


GHGPSDTX48M1 


 9 


Various Existing 


Process Vent 


Unit IDs 


OP-REQ3 
OL3 Closed Vent System Bypass Line (BL) 


Requirements Post EMACT RTR 
No 107518 


PSDTX1383M2 


GHGPSDTX48M1 


A 10 OL3-EMPU OP-REQ3 
OL3 Storage Vessel Degassing (SVD) 


Requirements Post EMACT RTR 
No 107518 


PSDTX1383M2 


GHGPSDTX48M1 


 11 


Various Existing 


Fugitive Unit 


IDs 


OP-REQ3 


Add new EMACT Post RTR Atmospheric 


Pressure Relief Device (APRDs) in OHAP 


Service at OL3 


No 107518 
PSDTX1383M2 


GHGPSDTX48M1 


 12 


GRP-OL3DK 


(OL3-DK1, 


OL3-DK2) 


OP-REQ3 


Existing OL3 Decoke Drums – New Post-


EMACT RTR Ethylene Furnace Decoking 


Requirements 


No 107518 
PSDTX1383M2 


GHGPSDTX48M1 


 







TCEQ-10344 (APDG 5767v7, Revised 05/20) OP-SUMR 


This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. Page 3 of 4 


Texas Commission on Environmental Quality 


Federal Operating Permit Program 


Individual Unit Summary for Revisions 


Form OP-SUMR 


Table 1 


 


Date Permit No. Regulated Entity No. 


3/25/2026 O4165 RN100218973 


 


Unit/Process AI 


Unit/Proc


ess 


Revision 


No. 


Unit/Process ID 


No. 


Unit/Process 


Applicable 


Form 


Unit/Process Name/ Description 


Unit/ 


Process 


CAM 


Preconstruction 


Authorizations 


30 TAC Chapter 116/ 


30 TAC Chapter 106 


Preconstruction 


Authorizations 


Title I 


 13 OL3-CTWR OP-REQ3 


Existing Source - Incorporate New 


EMACT Post RTR Heat Exchange 


System Requirements for OL3 heat 


exchangers in OHAP service (see 40 


CFR 63 Subpart XX) at OL3 


No 107518 
PSDTX1383M2 


GHGPSDTX48


M1 


A 14 OL3-EMPU OP-REQ3 


OL3 SSM Operations Post EMACT RTR 


and other EMPU-wide EMACT 


requirements 


No 107518 
PSDTX1383M2 


GHGPSDTX48


M1 


        


        


 


  







TCEQ-10344 (APDG 5767v7, Revised 05/20) OP-SUMR 


This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. Page 4 of 4 


Texas Commission on Environmental Quality 


Federal Operating Permit Program 


Individual Unit Summary for Revisions 


Form OP-SUMR 


Table 2 


 


Date Permit No. Regulated Entity No. 


3/25/2026 O4165 RN100218973 


 


Revision No. ID No. Applicable Form Group AI Group ID No.  


1, 2, 3, 4 EGF-1, EGF-2, EGF-4, EGF-4 OP-UA7, OP-REQ3 A GRP-EGF 


5, 6, 7 1018, 1067, OL3FLRA/B/C OP-UA7, OP-REQ3 A GRP-ESAF 


     


     


     


     


     


     


     


     


 


  


 







 


Application Update: Significant Revisions for Title V Olefins 3 Plant Site Operating Permit (SOP) No. O4165 
Formosa Plastics Corporation, Texas 
2026-03-25 | US-PE-0172608-003 APP B 
 


Appendix B - Area-Wide Applicable 
Requirements Form OP-REQ1 (Select 
Pages) 
 







TCEQ - 10043 (APD-ID303v1, Revised 09/24) OP-REQ1 
This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. (Title V IMS Release 09/24) Page 88 of 89 


Application Area-Wide Applicability Determinations and General Information 


Form OP-REQ1 (Page 88) 


Federal Operating Permit Program 


Texas Commission on Environmental Quality 


 


Date Permit No. Regulated Entity No. 


03/25/2026 O4165 RN100218973 


For SOP applications, answer ALL questions unless otherwise directed. 


⧫ For GOP applications, answer ONLY these questions unless otherwise directed. 


XII. NSR Authorizations (Attach additional sheets if necessary for sections XII.E-J.) 


E. PSD Permits and PSD Major Pollutants 


Permit No. Issuance Date Pollutant(s): Permit No. Issuance Date Pollutant(s): 


PSDTX1383M2 11/24/2025 VOC, NOX, CO, 


SO2, PM, PM10 


   


GHGPSDTX48M


1 


11/24/2025 GHG    


      


      


If PSD Permits are held for the application area, please complete the Major NSR Summary Table located under the 


Technical Forms heading at:  www.tceq.texas.gov/permitting/air/titlev/site/site_experts.html. 


F. Nonattainment (NA) Permits and NA Major Pollutants 


Permit No. Issuance Date Pollutant(s): Permit No. Issuance Date Pollutant(s): 


      


      


      


      


If NA Permits are held for the application area, please complete the Major NSR Summary Table located under the 


Technical Forms heading at:  www.tceq.texas.gov/permitting/air/titlev/site/site_experts.html. 


G. NSR Authorizations with FCAA § 112(g) Requirements  


NSR Permit No. Issuance Date NSR Permit No. Issuance Date NSR Permit No Issuance Date 


      


      


      


      


  



http://www.tceq.texas.gov/permitting/air/titlev/site/site_experts.html

http://www.tceq.texas.gov/permitting/air/titlev/site/site_experts.html





TCEQ - 10043 (APD-ID303v1, Revised 09/24) OP-REQ1 
This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. (Title V IMS Release 09/24) Page 89 of 89 


Application Area-Wide Applicability Determinations and General Information 


Form OP-REQ1 (Page 89) 


Federal Operating Permit Program 


Texas Commission on Environmental Quality 


Date Permit No. Regulated Entity No. 


03/25/2026 O4165 RN100218973 


 


For SOP applications, answer ALL questions unless otherwise directed. 


⧫ For GOP applications, answer ONLY these questions unless otherwise directed. 


XII. NSR Authorizations (continued) - (Attach additional sheets if necessary for sections XII.E-J.) 


⧫ H. Title 30 TAC Chapter 116 Permits, Special Permits, Standard Permits, Other Authorizations 


(Other Than Permits By Rule, PSD Permits, NA Permits) for the Application Area  


⧫  


 


Authorization No. Issuance Date Authorization No. Issuance Date Authorization No. Issuance Date 


107518 11/24/2025     


167828 02/18/2022     


      


      


 
⧫ I. Permits by Rule (30 TAC Chapter 106) for the Application Area  


A list of selected Permits by Rule (previously referred to as standard exemptions) that are required to 


be listed in the FOP application is available in the instructions. 


PBR No. Version No./Date PBR No. Version No./Date PBR No. Version No./Date 


106.261 11/01/2003     


106.262 11/01/2003     


106.263 11/01/2001     


106.371 09/04/2000     


106.472 09/04/2000     


106.476 09/04/2000     


⧫ J. Municipal Solid Waste and Industrial Hazardous Waste Permits with an Air Addendum 


Permit No. Issuance Date Permit No. Issuance Date Permit No. Issuance Date 


      


      


      


      


 







 


Application Update: Significant Revisions for Title V Olefins 3 Plant Site Operating Permit (SOP) No. O4165 
Formosa Plastics Corporation, Texas 
2026-03-25 | US-PE-0172608-003 APP C 
 


Appendix C - Applicable 
Requirements Determination 
Form OP-REQ3 
 







 Applicable Requirements Summary    
OP-REQ3 (Page 1)   


Federal Operating Permit Program    


Date: Regulated Entity No.: RN100218937 Permit No.: O4165
Company Name: Area Name:


Revision No.
Unit / Group / 
Process ID No.


Unit / Group / Process 
Applicable Form


SOP/GOP Index No. Pollutant
Applicable Regulatory 


Requirement Name
Applicable Regulatory Requirement 


Standard(s)


1, 2, 3, 4 GRP-EGF OP-UA7
OP-REQ3


63YY-7


Post EMACT RTR Flare 
Requirements For Unassisted 


Enclosed Ground Flares (EGFs) - 
Also see more detailed supporting 


citations in Appendix D1


HAPS MACT YY 63.1103(e)(3) - Table 7(d)
[GD]63.1103(e)(4)


[GD]63.1104
63.1105(a)(5)
[GD]63.670


As per AMOC No. 213 issued by TCEQ on 
September 23, 2022, the effective date for SOP 
Index No. 63YY-7 requirements is  July 6, 2024. 


More detailed regulatory citations for SOP 
Index 63YY-7 are


 provided in Appendix D1


5,6,7 GRP-ESAF OP-UA7
OP-REQ3


63YY-8


Post EMACT RTR Flare 
Requirements For Elevated Steam-
Assisted Flares (ESAFs) - Also see 


more detailed supporting citations 
in Appendix D2


HAPS MACT YY 63.1103(e)(3) - Table 7(d)
[GD]63.1103(e)(4)


[GD]63.1104
63.1105(a)(5)
[GD]63.670


As per AMOC No. 213 issued by TCEQ on 
September 23, 2022, the effective date for SOP 
Index No. 63YY-8 requirements is July 6, 2024. 


More detailed regulatory citations for SOP 
Index 63YY-8 are


 provided in Appendix D2


3/25/2026
Formosa Plastics Corporation Texas Olefins 3 Plant


Table 1a:  Additions


OP-REQ3 Page 1 of 8







 Applicable Requirements Summary    
OP-REQ3 (Page 1)   


Federal Operating Permit Program    


Date: Regulated Entity No.: RN100218937 Permit No.: O4165
Company Name: Area Name:


Revision No.
Unit / Group / 
Process ID No.


Unit / Group / Process 
Applicable Form


SOP/GOP Index No. Pollutant
Applicable Regulatory 


Requirement Name
Applicable Regulatory Requirement 


Standard(s)


3/25/2026
Formosa Plastics Corporation Texas Olefins 3 Plant


Table 1a:  Additions


8 OL3-EMPU OP-REQ3 63YY-9


Post EMACT RTR
Maintenance Vent
(MV) Requirements


HAPS MACT YY [GD]63.1103(e)(5)


The effective date for SOP Index No. 
63YY-9 (EMACT post- RTR Maintenance Vent 


(MV) requirements)
 is July 6, 2023 as specified at 63.1102(c). More 
detailed regulatory citations for SOP Index 63YY-


9 are provided in Appendix D3


9 OL3-Various 
Process Vent IDs


OP-REQ3 63YY-10


Post EMACT RTR
Bypass Line (BL)
 Requirements


HAPS MACT YY 63.1103(e)(3) - Table 7(i)
63.1106(e)(6)


63.1103(e)(6)(i)
63.1103(e)(6)(ii)


The effective date for SOP Index No. 
63YY-10 (EMACT post- RTR Bypass


 Line   (BL) requirements) is  July 6, 2023 as 
specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY-10 are 
provided in Appendix D4


10 OL3-EMPU OP-REQ3 63YY-11


Post EMACT RTR
Storage Vessel


Degassing (SVD)
Requirements


HAPS MACT YY [GD]63.1103(e)(10)


The effective date for SOP Index No. 
63YY-11 (EMACT post- RTR Storage Vessel 


Degassing (SVD]  requirements  is July 6, 2023 
as specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY-11 are 
provided in 


Appendix D5


OP-REQ3 Page 2 of 8







 Applicable Requirements Summary    
OP-REQ3 (Page 1)   


Federal Operating Permit Program    


Date: Regulated Entity No.: RN100218937 Permit No.: O4165
Company Name: Area Name:


Revision No.
Unit / Group / 
Process ID No.


Unit / Group / Process 
Applicable Form


SOP/GOP Index No. Pollutant
Applicable Regulatory 


Requirement Name
Applicable Regulatory Requirement 


Standard(s)


3/25/2026
Formosa Plastics Corporation Texas Olefins 3 Plant


Table 1a:  Additions


11 OL3-Various 
Fugitive Unit IDs


OP-REQ3 63YY-12


Post EMACT RTR Atmospheric 
Pressure Relief Device (APRD) 


Requirements


HAPS MACT YY [GD]63.1107(h)


The effective date for SOP Index No. 
63YY-12 (EMACT post- RTR APRD requirements  
is July 6, 2023 as specified at 63.1102(c). More 


detailed regulatory citations for SOP Index 63YY-
12 are provided in Appendix D6


12 GRP-OL3DK OP-REQ3 63YY-13


Post EMACT RTR Furnace
Decoking and Valve 


Inspection (FDVI) 
Requirements


HAPS MACT YY 63.1103(e)(3) - Table 7(j)
63.1103(e)(7)(i)(A),(B), (e)(7)(iii), (e)(7)(iv), 


(e)(7),(v).


The effective date for SOP Index No. 
63YY-13 (EMACT post- RTR Furnace Decoking 
and Valve Inspection (FDVI) requirements is 
July 6, 2023 as specified at 63.1102(c). More 


detailed regulatory citations for SOP Index 63YY-
13 are provided in Appendix D7


OP-REQ3 Page 3 of 8







 Applicable Requirements Summary    
OP-REQ3 (Page 1)   


Federal Operating Permit Program    


Date: Regulated Entity No.: RN100218937 Permit No.: O4165
Company Name: Area Name:


Revision No.
Unit / Group / 
Process ID No.


Unit / Group / Process 
Applicable Form


SOP/GOP Index No. Pollutant
Applicable Regulatory 


Requirement Name
Applicable Regulatory Requirement 


Standard(s)


3/25/2026
Formosa Plastics Corporation Texas Olefins 3 Plant


Table 1a:  Additions


13 OL3-CTWR OP-REQ3 63XX-1


Post EMACT RTR Heat Exchange 
System (HES) Requirements


HAPS MACT YY and
MACT XX


63.1103(e)(3) - Table 7(h)
63.1085(e)
63.1085(f)


[GD]63.1086(e)
[GD]63.1087(c)


63.1087(d)
[GD]63.1088(d)


The effective date for SOP Index No. 
63XX-1 (EMACT post- RTR Heat Eschange 


Systems (HES)  is July 6, 2023 as specified at 
63.1102(c). More detailed regulatory citations 
for SOP Index 63XX-1 are provided in Appendix 


D8


14 OL3-EMPU OP-REQ3 63YY-14


Post EMACT RTR for Ethylene 
Manufacturing Process Units 


(EMPUs) Startup, Shutdown and 
Malfunction (SSM) Requirements, 
and Other Miscellaneous EMPU-


wide Requirements


HAPS MACT YY 63.1103(e)(3)
63.1103(e)(9)


[GD]63.1108(a)
[GD]63.1108(b)


The effective date for SOP Index No. 
63YY-14 (EMACT post- RTR EMPU-wide 


requirements is July 6, 2023 as specified at 
63.1102(c). More detailed regulatory citations 


for SOP Index 63YY-14 are provided in 
Appendix D9


OP-REQ3 Page 4 of 8







 Applicable Requirements Summary    
OP-REQ3 (Page 2)   


Federal Operating Permit Program    


Date: 3/25/2026 RN100218937 Permit No.: O4165
Company Name: Area Name:   Olefins 3 Plant


Revision 
No.


Unit / Group / 
Process ID No.


SOP/GOP
 Index No.


Pollutant Monitoring and Testing Requirements Recordkeeping Requirements
Reporting 


Requirements


1, 2, 3, 4 GRP-EGF 63YY-7   [GD]63.1103(e)(4)
[GD]63.670
[GD]63.671


As per AMOC No. 213 issued by TCEQ on 
September 23, 2022, the effective date for  SOP 


Index No. 63YY-7 equirements is July 6, 2024. 
More detailed regulatory citations for SOP 


Index 63YY-7 are provided in
 Appendix D1


[GD]63.1104(l)
[GD]63.1109(e)


[G]63.670


As per AMOC No. 213 issued by TCEQ on 
September 23, 2022, the effective date for SOP 
Index No. 63YY-7 requirements is July 6, 2024. 


More detailed regulatory citations for SOP 
Index 63YY-7 are provided in 


Appendix D1


[GD]63.1104(m)
[GD]63.1110(e)(4)


.


As per AMOC No. 213 issued by TCEQ on 
September 23, 2022, the effective date for 


SOP Index No. 63YY-7 requirements is 
July 6, 2024. More detailed regulatory citations 


for SOP Index 63YY-7 are
 provided in Appendix D1


5,6,7 GRP-ESAF 63YY-8 HAPS [GD]63.1103(e)(4)
[GD]63.670
[GD]63.671


As per AMOC No. 213 issued by TCEQ on 
September 23, 2022, the effective date for 


SOP Index No. 63YY-7 requirements is 
July 6, 2024. More detailed regulatory citations 


for SOP Index 63YY-8 are
 provided in Appendix D2


[GD]63.1104(l)
[GD]63.1109(e)


[G]63.670


As per AMOC No. 213 issued by TCEQ on 
September 23, 2022, the effective date for 


SOP Index No. 63YY-7 requirements is 
July 6, 2024. More detailed regulatory citations 


for SOP Index 63YY-8 are
 provided in Appendix D2


[GD]63.1104(m)
[GD]63.1110(e)(4)


.


As per AMOC No. 213 issued by TCEQ on 
September 23, 2022, the effective date for 


SOP Index No. 63YY-7 requirements is 
July 6, 2024. More detailed regulatory citations 


for SOP Index 63YY-7 are
 provided in Appendix D2


Table 1b:  Additions
Regulated Entity No.:
Formosa Plastics Corporation Texas


OP-REQ3 Page 5 of 8







 Applicable Requirements Summary    
OP-REQ3 (Page 2)   


Federal Operating Permit Program    


Date: 3/25/2026 RN100218937 Permit No.: O4165
Company Name: Area Name:   Olefins 3 Plant


Revision 
No.


Unit / Group / 
Process ID No.


SOP/GOP
 Index No.


Pollutant Monitoring and Testing Requirements Recordkeeping Requirements
Reporting 


Requirements


Table 1b:  Additions
Regulated Entity No.:
Formosa Plastics Corporation Texas


8 OL3-EMPU 63YY-9 HAPS [GD]63.1103(e)(5)


The effective date for SOP Index No. 
63YY-9 (EMACT post- RTR Maintenance 


Vent (MV) requirements) is July 6, 2023 as 
specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY-9 are 
provided in Appendix D3


[GD]63.1109(f)


The effective date for SOP Index No. 
63YY-9 (EMACT post- RTR Maintenance 


Vent (MV) requirements) is July 6, 2023 as 
specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY-9 are 
provided in Appendix D3


[GD]63.1110(e)(5)


The effective date for SOP Index No. 
63YY-9 (EMACT post- RTR Maintenance 


Vent (MV) requirements) is July 6, 2023 as 
specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY-9 are 
provided in Appendix D3


9 OL3-Various 
Process Vent IDs


63YY-10 HAPS NA


The effective date for SOP Index No. 
63YY-10 (EMACT post- RTR Bypass Line 


 (BL) requirements) is July 6, 2023 as 
specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY-10 are 
provided in Appendix D4


63.1109(g)


The effective date for SOP Index No. 
63YY-10 (EMACT post- RTR Bypass Line 


 (BL) requirements) is July 6, 2023 as 
specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY-10 are 
provided in Appendix D4


63.1110(e)(6)


The effective date for SOP Index No. 
63YY-10 (EMACT post- RTR Bypass Line 


 (BL) requirements) is July 6, 2023 as 
specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY-10 are 
provided in Appendix D4


10 OL3-EMPU 63YY-11 HAPS [GD]63.1103(e)(10)


The effective date for SOP Index No. 
63YY-11 (EMACT post- RTR Storage Vessel 


Degassing (SVD} requirements  is July 6, 2023 
as specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY-11 are 
provided in Appendix D5


[GD]63.1103(e)(10)


The effective date for SOP Index No. 
63YY-11 (EMACT post- RTR Storage Vessel 


Degassing (SVD} requirements  is July 6, 2023 
as specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY-11 are 
provided in Appendix D5


[GD]63.1103(e)(10)


The effective date for SOP Index No. 
63YY-11 (EMACT post- RTR Storage Vessel 


Degassing (SVD} requirements  is July 6, 2023 
as specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY-11 are 
provided in Appendix D5


OP-REQ3 Page 6 of 8







 Applicable Requirements Summary    
OP-REQ3 (Page 2)   


Federal Operating Permit Program    


Date: 3/25/2026 RN100218937 Permit No.: O4165
Company Name: Area Name:   Olefins 3 Plant


Revision 
No.


Unit / Group / 
Process ID No.


SOP/GOP
 Index No.


Pollutant Monitoring and Testing Requirements Recordkeeping Requirements
Reporting 


Requirements


Table 1b:  Additions
Regulated Entity No.:
Formosa Plastics Corporation Texas


11 OL3-Various 
Fugitive Units


63-YY12 HAPS [GD]63.1107(h)(3)


The effective date for SOP Index No. 
63YY-12 (EMACT post- RTR APRD requirements  
is July 6, 2023 as specified at 63.1102(c). More 


detailed regulatory citations for SOP Index 63YY-
12 are provided in Appendix D6


[GD]63.1109(i)


The effective date for SOP Index No. 
63YY-12 (EMACT post- RTR APRD requirements  
is July 6, 2023 as specified at 63.1102(c). More 


detailed regulatory citations for SOP Index 63YY-
12 are provided in Appendix D6


[GD]63.1110(e)(8)


The effective date for SOP Index No. 
63YY-12 (EMACT post- RTR APRD requirements  
is July 6, 2023 as specified at 63.1102(c). More 


detailed regulatory citations for SOP Index 63YY-
12 are provided in Appendix D6


12 GRP-OL3DK 63YY-13 HAPS 63.1103(e)(3) - Table 7(j)
63.1103(e)(7)(i)(A),(B), (e)(7)(iii), (e)(7)(iv), 


(e)(7),(v).


The effective date for SOP Index No. 
63YY-13 (EMACT post- RTR Furnace Decoking 
and Valve Inspection (FDVI) requirements is 
July 6, 2023 as specified at 63.1102(c). More 


detailed regulatory citations for SOP Index 63YY-
13 are provided in Appendix D7


{GD}63.1109(h)


The effective date for SOP Index No. 
63YY-13 (EMACT post- RTR Furnace Decoking 
and Valve Inspection (FDVI) requirements is 
July 6, 2023 as specified at 63.1102(c). More 


detailed regulatory citations for SOP Index 63YY-
13 are provided in Appendix D7


{GD}63.1110(e)(7)


The effective date for SOP Index No. 
63YY-13 (EMACT post- RTR Furnace Decoking 
and Valve Inspection (FDVI) requirements is 
July 6, 2023 as specified at 63.1102(c). More 


detailed regulatory citations for SOP Index 63YY-
13 are provided in Appendix D7


OP-REQ3 Page 7 of 8







 Applicable Requirements Summary    
OP-REQ3 (Page 2)   


Federal Operating Permit Program    


Date: 3/25/2026 RN100218937 Permit No.: O4165
Company Name: Area Name:   Olefins 3 Plant


Revision 
No.


Unit / Group / 
Process ID No.


SOP/GOP
 Index No.


Pollutant Monitoring and Testing Requirements Recordkeeping Requirements
Reporting 


Requirements


Table 1b:  Additions
Regulated Entity No.:
Formosa Plastics Corporation Texas


13 OL3-CTWR 63XX-1 HAPS 63.1103(e)(3) - Table 7(h)
63.1085(e)
63.1085(f)


[GD]63.1086(e)
[GD]63.1087(c)


63.1087(d)
[GD]63.1088(d)


The effective date for SOP Index No. 
63XX-1 (EMACT post- RTR Heat Eschange 


Systems (HES)  is July 6, 2023 as specified at 
63.1102(c). More detailed regulatory citations 
for SOP Index 63XX-1 are provided in Appendix 


D8


[GD]63.1089(d)


The effective date for SOP Index No. 
63XX-1 (EMACT post- RTR Heat Eschange 


Systems (HES)  is July 6, 2023 as specified at 
63.1102(c). More detailed regulatory citations 
for SOP Index 63XX-1 are provided in Appendix 


D8


63.1090
[GD]63.1090(f)


The effective date for SOP Index No. 
63XX-1 (EMACT post- RTR Heat Eschange 


Systems (HES)  is July 6, 2023 as specified at 
63.1102(c). More detailed regulatory citations 
for SOP Index 63XX-1 are provided in Appendix 


D8


14 OL3-EMPU 63YY-14 HAPS 63.1103(e)(3)
63.1103(e)(9)


[GD]63.1108(a)
[GD]63.1108(b)


The effective date for SOP Index No. 
63YY-14 (EMACT post- RTR EMPU-wide 


requirements is July 6, 2023 as specified at 
63.1102(c). More detailed regulatory citations 


for SOP Index 63YY-14 are provided in 
Appendix D9


[GD]63.1111(c)


The effective date for SOP Index No. 
63YY-14 (EMACT post- RTR EMPU-wide 


requirements is July 6, 2023 as specified at 
63.1102(c). More detailed regulatory citations 


for SOP Index 63YY-14 are provided in 
Appendix D9


[GD]63.1110
63.1111(c)(2)


The effective date for SOP Index No. 
63YY-14 (EMACT post- RTR EMPU-wide 


requirements is July 6, 2023 as specified at 
63.1102(c). More detailed regulatory citations 


for SOP Index 63YY-14 are provided in 
Appendix D9


OP-REQ3 Page 8 of 8







 


Application Update: Significant Revisions for Title V Olefins 3 Plant Site Operating Permit (SOP) No. O4165 
Formosa Plastics Corporation, Texas 
2026-03-25 | US-PE-0172608-003 APP D 
 


Appendix D - Supporting Regulatory 
Citation Documentation for 
Form OP-REQ3  
 







Appendix D1 - OP-2 Table 2 Revision 1 - New EMACT RTR Regulatory Citations for Group ID GRP-EGF - SOP Index 63YY-7


SOP Index 
Numbers


OP-SUMR
Table 2


Group IDs Unit IDs SOP Index Number Description


Application
Appendix D


Section


OP-2
Table 2 Revision 


Numbers
Master All All All D-Master ALL


63YY-7 GRP-EGF EGF-1, EGF-2,
 EGF-3, EGF-4 


MACT YY Post-RTR Requirements for Unassisted 
Enclosed Ground Flares (EGFs)


D1 1,2,3,4


63YY-8 GRP-ESAF 1018, 1067,
OL3FLRA/B/C


MACT YY Post-RTR Requirements for Elevated Steam-
Assisted Flares (ESAFs)


D2 5,6,7


63YY-9 NA OL3-EMPU MACT YY Post-RTR Maintenance Vent (MV) 
Requirements


D3 8


63YY-10 3/25/2026 OL3-Various 
Process Vent IDs


MACT YY Post-RTR Bypass Line (BL) Requirements D4 9


63YY-11 NA OL3-EMPU MACT YY Post-RTR Storage Vessel Degassing (SVD) 
Requirements


D5 10


63YY-12 NA OL3-Various 
Fugitive Unit IDs


MACT YY Post-RTR Atmospheric Pressure Relief 
Device (APRD) Requirements


D6 11


63YY-13 GRP-OL3DK OL3-DK1
OL3-DK2


MACT YY Post RTR Requirements for C=C Furnace 
Decoking and Valve Inspections (FDVI)


D7 12


63XX-1 NA OL3-CTWR MACT XX Post-RTR Heat Exchange System 
Requirements


D8 13


63YY-14 NA OL3-EMPU MACT YY Post-RTR for Ethylene Manufacturing 
Process Unit (EMPU) Startup, Shutdown and 
Malfuction (SSM) Requirements, and Other 
Miscellaneous EMPU-wide Requirements


D9 14
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Appendix D1 - OP-2 Table 2 Revision 1 - New EMACT RTR Regulatory Citations for Group ID GRP-EGF - SOP Index 63YY-7


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


EMPU NA OL3-EMPU 63.1103(e)(3) Comply with MACT YY Table 7 for SVs, PVs, TRs, fugitives, wastes, HESs, BLs, and DC Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1103(e)(3) - Table 7(d) PV flow ≥ 0.011 scmm & OHAP > 50 ppmvd, use  flare meeting post-RTR EMACT requirements Requirement


Heat Exchange Systems NA OL3-CTWR 63.1103(e)(3) - Table 7(h) For heat exchange systems in OHAP service comply with 40 CFR 63 Subpart XX requirements Requirement
Bypass Lines NA OL3-Various Process Vent IDs 63.1103(e)(3) - Table 7(i) Comply with bypass line requirements in 63.1103(e)(6) and (9) Requirement


Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(3) - Table 7(j) Comply with ethylene cracking funrance decoking requirements in 63.1103(e)(7) and (8) Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1103(e)(4) Flares – comply 63.670 and 63.671 (with exceptions) Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1103(e)(4)(ii) Flare Management Plan (FMP) instead of 63.670(o)(2)(i) Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1103(e)(4)(iii) Report - Submit FMP via CEDRI Reporting
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1103(e)(4)(iv) Comply with flare tip velocity requirement at all times [63.670(o)(3)(ii) does not apply] Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1103(e)(4)(v) In 63.670 and 671, “petroleum refinery” = “ethylene production unit” Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1103(e)(4)(vi) In 63.670 and 671, “refinery” does not apply Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1103(e)(4)(ix) Monitoring - Calibration error for NHV must be < 10% in daily and quarterly audits Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1103(e)(4)(xii) Monitoring In 63.670(b)&(g), “pilot flame” = “pilot flame or flare flame” Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1103(e)(4)(xiii) Rules for 15-min block times for flare tip velocity and combustion zone operating limits Monitoring/Testing


Maintenance Vents NA OL3-EMPU 63.1103(e)(5) MV – Requirement to designate Maintenance Vents (MVs) Requirement
Maintenance Vents NA OL3-EMPU 63.1103(e)(5)(i) MV – De-inventory equipment to flare before venting to atmosphere via MV Requirement
Maintenance Vents NA OL3-EMPU 63.1103(e)(5)(i)(A) MV – OK to open equipment if LEL < 10% measured in situ Requirement
Maintenance Vents NA OL3-EMPU 63.1103(e)(5)(i)(B) MV –  No in situ LEL meter – reduce P to < 5 psig – no active venting until LEL < 10% Requirement
Maintenance Vents NA OL3-EMPU 63.1103(e)(5)(i)(C) MV – OK to open equipment if it contains < 50 lb VOC Requirement
Maintenance Vents NA OL3-EMPU 63.1103(e)(5)(i)(D) MV – Option to reduce P to ? 2 psig and install/remove blind flange Requirement
Maintenance Vents NA OL3-EMPU 63.1103(e)(5)(ii) MV – If LEL monitor used, must follow manufacturers calibration and maintenance procedures Requirement
Maintenance Vents NA OL3-EMPU 63.1103(e)(5)(iii) MV – If 50 lb VOC option is used, engineering study must be performed Requirement


Bypass Lines NA OL3-Various Process Vent IDs 63.1103(e)(6) Bypass Lines (BL) – any bypass of emissions from control device to atmosphere is violation Requirement
Bypass Lines NA OL3-Various Process Vent IDs 63.1103(e)(6)(i) BL – possible exemptions Requirement
Bypass Lines NA OL3-Various Process Vent IDs 63.1103(e)(6)(ii) BL – capped or blinded open-ended lines and double valves lines not subject to BL requirements Requirement


Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(7) Decoking (DC) – use at least two specified control methods in (ii) through (v) Requirement
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(7)(i) DC – Daily inspection of firebox burners Requirement
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(7)(i)(A) DC - If shutdown causes emissions > delaying repair, fix during next decoking or shutdown Requirement
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(7)(i)(B) DC – If shutdown causes emissions < delaying repair, shut down furnace and fix Requirement
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(7)(ii) DC – Monitor CO2 concentration to determine completion of DC cycle Monitoring/Testing
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(7)(iii) DC – Monitor T at radiant tubes outlet to ensure tubes don’t become too hot Monitoring/Testing
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(7)(iv) DC – Monitor - After docking, verify decoke air no longer being added before restarting furnace Monitoring/Testing
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(7)(v) DC – Monitor - After decoking, inject material in feed or steam to reduce coke formation Monitoring/Testing
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(8) IVI – Monitor - Conduct furnace isolation valve inspections per (i) and (ii) Monitoring/Testing
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(8)(i) IVI – Monitor - Inspect isolation valve prior to decoking and fix if poor isolation Monitoring/Testing
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(8)(ii) IVI – Monitor - Inspect isolation valve after decoking and fix if poor isolation Monitoring/Testing


EMPU NA OL3-EMPU 63.1103(e)(9) SSM – Startup, Shutdown and Malfunction (SSM) exemption removed Requirement
Storage Vessel Degassing NA OL3-EMPU 63.1103(e)(10) SVD – Degas until < 10% LEL for any vessel storing a liquid than contains HAP(s) Requirement
Storage Vessel Degassing NA OL3-EMPU 63.1103(e)(10)(i) SVD – Remove liquids as much as practicable prior to Storage Vessel Degassing (SVD) Requirement
Storage Vessel Degassing NA OL3-EMPU 63.1103(e)(10)(ii)(A) SVD – Control SVD emissions of total OHAP by 98% by routing to a flare Requirement
Storage Vessel Degassing NA OL3-EMPU 63.1103(e)(10)(ii)(B) SVD – Control SVD emissions of total OHAP by 98% by routing to a non-flare control device Requirement
Storage Vessel Degassing NA OL3-EMPU 63.1103(e)(10)(ii)(C) SVD – Control SVD emissions of total OHAP by 98% by routing to a fuel gas system or process Requirement
Storage Vessel Degassing NA OL3-EMPU 63.1103(e)(10)(iii) SVD – Maintain records, including site SVD procedures, to show general duty compliance Recordkeeping


Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1104(a) Process vents routed to a Group 1 control device can simply be designated as Group 1 vents Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1104(b) Sampling locations identified for TRE determinations Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1104(c) Process vent applicability procedures to determine TRE index Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1104(d) Limited process vent TRE determination exceptions (should not apply) Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1104(e) Method to determine TOC or OHAP concentrations Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1104(f) Method to determine volumetric flow rate Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1104(g) Method for determining vent gas NHV Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1104(h) Equation to calculate TOC or OHAP emission rate Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1104(i) Method for assessing halogenated vent streams Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1104(j) Method for calculating TRE index Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1104(k) Method for performing TRE index determinations via engineering assessment Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1104(l)(1) Records – TRE index value determination records must be kept Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1104(l)(2) Records – maintain record of flow rates used in TRE determinations Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1104(l)(3) Records – maintain record of OHAP and TOC concentrations used in TRE determinations Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1104(l)(4) Records – maintain record of process changes that change process vent control requirements Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1104(m)(1) Reports – in NOCS submittals report info in (l)(1)-(3) Reporting
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1104(m)(2) Reports – if process change requires PV control change, report within 60 days Reporting
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1105(a)(5) Transfer racks routed to flare must meet 63.670/671 requirements post-RTR Requirement


Fugitive Emissions NA 1028, 1068 63.1107(a) Leaks: Equipment reasonably expected in OHAP service assumed in OHAP service unless tested
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Appendix D1 - OP-2 Table 2 Revision 1 - New EMACT RTR Regulatory Citations for Group ID GRP-EGF - SOP Index 63YY-7


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h) PRDs – PRDs in OHAP service follow this new section instead of 63.1030 and 63.165 Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(1) PRDs – Except during pressure release, PRDs in gas/vapor OHAP service maintain < 500 ppmv Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(2) PRDs – PRDs in gas/vapor OHAP service follow (2)(i)-(iii) following a pressure release Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(2)(i) PRDs – After release (if no rupture disk), monitor within 5 calendar days to show < 500 ppm Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(2)(ii) PRDs – After release if rupture disk present, replace disk within 5 calendar days Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(2)(iii) PRDs – If rupture disk only (no PRD) replace disk within 5 calendar days after release Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3) PRDs – Pressure Release Management: follow (3)(i)-(v) for all PRDs in OHAP service Monitoring/Testing
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(i) PRDs – Install monitoring system that meets (3)(i)(A)-(C) Monitoring/Testing
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(i)(A) PRDs – Monitoring system must identify any pressure release Monitoring/Testing
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(i)(B) PRDs – Monitoring system must record time and duration of each pressure release Monitoring/Testing
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(i)(C) PRDs – Monitoring system must notify operators of release with various types of monitors Monitoring/Testing
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(ii) PRDs – Must apply at least 3 redundant prevention measures to each PRD as per (A)-(E) Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(ii)(A) PRDs – Option 1: Install flow, temperature, liquid level, pressure indicators Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(ii)(B) PRDs – Option 2: Document routine inspection/maintenance programs and/or operator training Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(ii)(C) PRDs – Option 3: Employ inherently safter designs or safety instrumentation systems Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(ii)(D) PRDs – Option 4: Employ deluge systems Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(ii)(E) PRDs – Option 5: Install staged release where first release goes to a flare or control device Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(iii) PRDs – Atmospheric PRD releases require root cause and corrective action analyses and calcs Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(iv) PRDs – Determine calendar year count of release events for each PRD Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(v) PRDs – Atmospheric PRD releases are violations if any (v)(A)-(C) conditions are met Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(v)(A) PRDs – Any PRD release which root cause is operator error or poor maintenance is violation Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(v)(B) PRDs – Any second PRD release event within 3 calendar years with same root cause/equipment Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(v)(C) PRDs – Any third release from same PRD within 3 calendar years except for force majeure Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(4)(ii) PRDs – PRDs routed to control must meet certain MACT SS requirements Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(4)(iii) PRDs – PRDs to drain system OK if drain system meets certain BWON requirements Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(6) PRDs – Root cause (RC) & corrective action (CA) analysis no later than 45 days after PRD release Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(6)(i) PRDs –  Single RC/CA analysis OK for 1 event where over 2 PRDs on same equipment release Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(6)(ii) PRDs –  Single RC/CA analysis OK for multiple PRD release event if caused by force majeure Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(6)(iii) PRDs –  Rules for single PRD with multiple release events Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(7) PRDs –  When RC/CA required, CA must be implemented Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(7)(i) PRDs –  Implement CA within 45 days, or document why no CA required Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(7)(ii) PRDs –  If CA requires > 45 days, develop CA plan and implementation schedule Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(7)(iii) PRDs –  Within 45 days, record CA completed to date, and detailed implementation schedule Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(8) PRDs – Flowing pilot-operated PRDs prohibited Requirement


EMPU NA OL3-EMPU 63.1108(a)(4)(i) Post RTR, emission limits and parameter ranges apply at all times except when not operating Requirement
EMPU NA OL3-EMPU 63.1108(a)(4)(ii) General duty to follow good air pollution control practices at all times Requirement
EMPU NA OL3-EMPU 63.1108(a)(6) Malfunctions shall be corrected as soon as practicable after their occurrence Requirement
EMPU NA OL3-EMPU 63.1108(a)(7) Operations and maintenance requirements under MACT are enforceable Requirement
EMPU NA OL3-EMPU 63.1108(b)(1)(ii) Post RTR, there are no longer any excused excursions of CPMS Monitoring/Testing
EMPU NA OL3-EMPU 63.1108(b)(2) Post RTR no excused excursions of CPMS except non-operation of source per (b)(2)(ii) Monitoring/Testing
EMPU NA OL3-EMPU 63.1108(b)(3) Must follow acceptable operation and maintenance procedures Requirement
EMPU NA OL3-EMPU 63.1108(b)(4)(i) Applicability assessments using testing must perform three test runs Monitoring/Testing
EMPU NA OL3-EMPU 63.1108(b)(4)(ii)(B) Post RTR performance tests must be conducted under representative conditions Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1109(e) Flare Records – Post RTR, keep records in (e)(1)-(15) in lieu of old Subpart SS records Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1109(e)(1) Flare Records – Record of continuous pilot/flare flame monitoring Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1109(e)(2) Flare Records – Record of daily visible emissions (VE) observation per (2)(i)-(iv) Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1109(e)(2)(i) Flare Records – Identify all periods when material is being sent to the flare Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1109(e)(2)(ii) Flare Records – Rules for recording data when Method 22 VE observations are made Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1109(e)(2)(iii) Flare Records – If video use, record all surveillance images with time and date stamps Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1109(e)(2)(iv) Flare Records – Record each 2-hr period where VE are observed for more than 5 minutes Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1109(e)(3) Flare Records – Record vent flows, steam assist, pressure, temperature, MW flare gas, etc. Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1109(e)(4) Flare Records – Record flare vent gas compositions and if calorimeter used NHVvg Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1109(e)(5) Flare Records – Record specified operating parameters per 63.670(k)-(n) as applicable Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1109(e)(6) Flare Records – Record all periods when monitored parameters outside of specified range Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1109(e)(7) Flare Records – Record all periods when flare monitoring not conducted Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1109(e)(8) Flare Records – Records required for multi-point pressure assisted flares Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1109(e)(9) Flare Records – More records required for multi-point pressure assisted flares Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1109(e)(10) Flare Records – More records required for multi-point pressure assisted flares Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1109(e)(11) Flare Records – Periods when vent gas flows to flare by no regulated material to flare Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1109(e)(12) Flare Records – Records of periods when vent gas flow exceeds flare smokeless design capacity Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1109(e)(13) Flare Records – Records required of flare RC/CA conducted per 63.670(o)(3)-(5) Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1109(e)(14) Flare Records – More records required of flare RC/CA conducted per 63.670(o)(3)-(5) Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1109(e)(15) Flare Records – Records of when CPMS is malfunctioning per 63.10(b)(2)(vi) Recordkeeping


Maintenance Vents NA OL3-EMPU 63.1109(f) MV Records – For each MV opening, keep records per (f)(1)-(5) Recordkeeping
Maintenance Vents NA OL3-EMPU 63.1109(f)(1) MV Records – Maintain SOPs to de-inventory equipment Recordkeeping
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Appendix D1 - OP-2 Table 2 Revision 1 - New EMACT RTR Regulatory Citations for Group ID GRP-EGF - SOP Index 63YY-7


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Maintenance Vents NA OL3-EMPU 63.1109(f)(2) MV Records – Records for in-situ LEL readings > 10% Recordkeeping
Maintenance Vents NA OL3-EMPU 63.1109(f)(3) MV Records – Records for P/LEL option where P < 5 psig or LEL >10% and active purging started Recordkeeping
Maintenance Vents NA OL3-EMPU 63.1109(f)(4) MV Records – Records of engineering assessment if 50 lb VOC option used on MV Recordkeeping
Maintenance Vents NA OL3-EMPU 63.1109(f)(5) MV Records – Records required if < 2 psig and blind flange option is required w/ explanation Recordkeeping


Bypass Lines NA OL3-Various Process Vent IDs 63.1109(g) BL Records – Records required for bypass lines Recordkeeping
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1109(h) DC Records – Records to be maintained for each decoking (DC) operation Recordkeeping
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1109(h)(1) DC Records – Record of date/time/results/repairs after firebox inspection Recordkeeping
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1109(h)(1)(i) DC Records – If burner repair takes > 1 calendar day, the reason for the delay Recordkeeping
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1109(h)(1)(ii) DC Records – If burner repair takes > 1 calendar day, emissions estimate and justification Recordkeeping
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1109(h)(1)(iii) DC Records – If burner repair takes > 1 day, date repair completed or schedule for repair Recordkeeping
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1109(h)(2) DC Records – If CO2 monitoring used, record of CO2 readings and monitoring criteria Recordkeeping
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1109(h)(3) DC Records – If T monitoring used, record of T readings and target T to reduce firing Recordkeeping
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1109(h)(4) DC Records – If DC air monitoring used, record that decoke air not being added after DC cycle Recordkeeping
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1109(h)(5) DC Records – If feed or steam material injection used, record that treatment injection occurred Recordkeeping
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1109(h)(6) DC Records – Record documenting daily DC isolation valve inspection occurred and results Recordkeeping


Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1109(i) PRD Records – For each PRD subject to PR release management maintain records per (i)(1)-(3) Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1109(i)(1) PRD Records – Identify release prevention measures per 63.107(h)(3)(ii) Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1109(i)(2) PRD Records – Number releases per calendar year and number root cause was force majeure Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1109(i)(3) PRD Records – For each PRD release to atmosphere, keep records per (i)(3)(i)-(iv) Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1109(i)(3)(i) PRD Records – Start and end time of each PRD release to atmosphere Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1109(i)(3)(ii) PRD Records – Data, assumptions and calculations used to estimate mass OHAP released Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1109(i)(3)(iii) PRD Records – PRD release RC/CA analyses and actions with explanations Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1109(i)(3)(iv) PRD Records – When CA required, description of CA within 45 days and schedule if not complete Recordkeeping


EMPU NA OL3-EMPU 63.1110(a) Reports – Submit reports specified in (a)(1)-(8) and (10) Reporting
EMPU NA OL3-EMPU 63.1110(a)(4) Reports - Notification of Compliance Status (NOCS) per 63.1110(d) Reporting
EMPU NA OL3-EMPU 63.1110(a)(5) Reports - Periodic Reports per 63.1110(e) Reporting
EMPU NA OL3-EMPU 63.1110(a)(8) Reports - Submit other reports as specified elsewhere in MACT YY Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(i) Reports – Post RTR, submit any performance test results as per (a)(10)(i)(A)-(C) Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(i)(A) Reports – If possible, submit performance test results via CEDRI using EPA’s ERT format Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(i)(B) Reports – If data does not fit ERT, submit such results as alternative file using CEDRI Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(i)(C) Reports – For CBI, submit performance test results using electronic media labeled CBI Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(ii) Reports – Post RTR submit NOCS and periodic reports via CEDRI (if template ready) Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iii) Reports – Provisions for non-submittal of reports due to CEDRI outage via (a)(10)(iii)(A)-(G) Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iii)(A) Reports – Must have been precluded from accessing CEDRI and submitting timely report Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iii)(B) Reports – Outage must have occurred with the period of time 5 business days before deadline Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iii)(C) Reports – Outage may be either planned or unplanned Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iii)(D) Reports – Submit notification to EPA ASAP Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iii)(E) Reports – Contents of required notification report in (E)(1)-(4) Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iii)(F) Reports – Must accept deadline extension solely at EPA’s discretion Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iii)(G) Reports – Notification report must be submitted electronically ASAP after outage resolved Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iv) Reports – Provisions for claiming force majeure for late CEDRI report submittal in (iv)(A)-(E) Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iv)(A) Reports – Force majeure event occurred with the period of time 5 business days before deadline Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iv)(B) Reports – Submit notification to EPA ASAP Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iv)(C) Reports – Contents of required notification report in (C)(1)-(4) Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iv)(D) Reports – Must accept deadline extension solely at EPA’s discretion Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iv)(E) Reports – Notification report must be submitted electronically ASAP after force majeure event Reporting
EMPU NA OL3-EMPU 63.1110(d)(1) Reports – NOCS meet (d)(1)(i)-(ii). C=C plants also add (iv)-(v) 150 days post compliance date Reporting
EMPU NA OL3-EMPU 63.1110(d)(1)(i) Reports – Except for (d)(1)(iv)-(v), submit as per subpart or in Title V permit application Reporting
EMPU NA OL3-EMPU 63.1110(d)(1)(iv) Reports – NOCS information required for C=C plant flares post-RTR Reporting
EMPU NA OL3-EMPU 63.1110(d)(1)(v) Reports – NOCS information required for PRDs in OHAP service in (v)(A)-(B) Reporting
EMPU NA OL3-EMPU 63.1110(d)(1)(v)(A) Reports – Information on PRD monitoring systems and process parameters monitored Reporting
EMPU NA OL3-EMPU 63.1110(d)(1)(v)(B) Reports – Information on prevention measures employed for each affected PRD Reporting
EMPU NA OL3-EMPU 63.1110(e)(1) Reports – Periodic reports as per subparts except for (e)(4)-(8) Reporting
EMPU NA OL3-EMPU 63.1110(e)(2) Reports – Periodic reports due 60 days after each 6-month period Reporting
EMPU NA OL3-EMPU 63.1110(e)(3) Reports – Information submitted in Title V report need not be submitted in periodic report Reporting
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1110(e)(4) Reports – Post RTR C=C Plant periodic flare reports must include information in (e)(4)(i)-(vi) Reporting
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1110(e)(4)(i) Reports – Periods when regulated material routed to flare with no pilot or flare flame present Reporting
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1110(e)(4)(ii) Reports – Periods when visible emissions > 5 minutes for each period of 2 consecutive hours Reporting
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1110(e)(4)(iii) Reports – Periods when flare monitoring not conducted per 63.1109(e)(7) Reporting
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1110(e)(4)(iv) Reports – Events where flare RC/CA analysis required provide (iv)(A)-C information Reporting
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1110(e)(4)(iv)(A) Reports – Start and stop time of flaring event Reporting
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1110(e)(4)(iv)(B) Reports – Length of time emissions were visible from flare during event Reporting
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.1110(e)(4)(iv)(C) Reports – Information associated with RC/CA analysis Reporting


Maintenance Vents NA OL3-EMPU 63.1110(e)(5) Reports – MV periodic reports include information in (5)(i)-(iv) for release exceeding limits Reporting
Maintenance Vents NA OL3-EMPU 63.1110(e)(5)(i) Reports – MV and equipment served by MV Reporting
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Appendix D1 - OP-2 Table 2 Revision 1 - New EMACT RTR Regulatory Citations for Group ID GRP-EGF - SOP Index 63YY-7


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Maintenance Vents NA OL3-EMPU 63.1110(e)(5)(ii) Reports – Date and time MV opened to atmosphere Reporting
Maintenance Vents NA OL3-EMPU 63.1110(e)(5)(iii) Reports – Measured parameters during MV opening Reporting
Maintenance Vents NA OL3-EMPU 63.1110(e)(5)(iv) Reports – Estimate of OHAP emitted during MV event Reporting


Bypass Lines NA OL3-Various Process Vent IDs 63.1110(e)(6) Reports – BL periodic reports must include information describing bypass of control device Reporting
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1110(e)(7) Reports – DC periodic reports for C=C furnace include information in (7)(i)-(iii) Reporting
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1110(e)(7)(i) Reports – Report instances when DC control measures were not followed Reporting
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1110(e)(7)(ii) Reports – Report instances when isolation valve inspections were not performed Reporting
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1110(e)(7)(iii) Reports – Report instances when isolation valve repairs exceeded 1 calendar day Reporting


Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1110(e)(8) Reports – C=C plant PRD periodic reports include information in (8)(i)-(iii) Reporting
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1110(e)(8)(i) Reports – Report PRD instrument readings > 500 ppm Reporting
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1110(e)(8)(ii) Reports – Report confirmation that all required PRD monitoring was performed Reporting
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1110(e)(8)(iii) Reports – Report each PRD release and results of RC/CA analysis Reporting


EMPU NA OL3-EMPU 63.1110(f) Reports – All reports must contain information in (f)(1)-(4) Reporting
EMPU NA OL3-EMPU 63.1110(f)(1) Reports – Name, address and telephone number of owner/operator Reporting
EMPU NA OL3-EMPU 63.1110(f)(2) Reports – Name, address and telephone number of person to contact with inquiries Reporting
EMPU NA OL3-EMPU 63.1110(f)(3) Reports – Address (physical location) of the facility Reporting
EMPU NA OL3-EMPU 63.1110(f)(4) Reports – Identification of each affected source covered by the submittal Reporting
EMPU NA OL3-EMPU 63.1110(g)(1) Reports – Submit reports both via CEDRI and hard copy Reporting
EMPU NA OL3-EMPU 63.1110(g)(2) Reports – OK to provide EPA with copy of reports sent to State Agency Reporting
EMPU NA OL3-EMPU 63.1111(c) Post-RTR Malfunction R&R – After July 6, 2023, follow these requirements Recordkeeping
EMPU NA OL3-EMPU 63.1111(c)(1) Post-RTR Malfunction R&R – Keep malfunction records in (c)(1)(i)-(iii) Recordkeeping
EMPU NA OL3-EMPU 63.1111(c)(1)(i) Post-RTR Malfunction R&R – Record of each malfunction where standard exceeded Recordkeeping
EMPU NA OL3-EMPU 63.1111(c)(1)(ii) Post-RTR Malfunction R&R – Record of affected malfunctions including description/emissions Recordkeeping
EMPU NA OL3-EMPU 63.1111(c)(1)(iii) Post-RTR Malfunction R&R – Record of affected malfunctions actions taken and CA Recordkeeping
EMPU NA OL3-EMPU 63.1111(c)(2) Post-RTR Malfunction R&R – Report each affected malfunction in periodic report Reporting


Heat Exchange Systems NA OL3-CTWR 63.1085(e) Post-RTR must now monitor for strippable hydrocarbons per 63.1086(e) Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1085(f) Post-RTR must now repair leaks per 63.1087(c)-(d) unless DOR per 63.1088(d) Requirement
Heat Exchange Systems NA OL3-CTWR 63.1086(e) Post-RTR must perform monitoring of each affected HES per (e)(1)-(5) Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(1) Post-RTR identifies monitoring locations for closed-loop recirculating HES in (e)(1)(i) or (ii) Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(1)(i) Post-RTR monitor each CT return line or any representative riser prior to exposure to air Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(1)(ii) Post-RTR monitor HE exit lines so each HE or group of HEs in HES is covered by the location Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(2) Post-RTR identifies monitoring locations for once-through HES Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(3) Post-RTR comply with either strippable organic action level or mass emission rate action level Requirement
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(3)(i) Post-RTR use Modified El Paso Method (MEPM) to monitor strippable organic using an FID Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(3)(ii) Post-RTR convert MEPM readings to mass emission rates using calculations in MEPM Requirement
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(4) Post-RTR comply with monitoring frequency and Leak Action Level (LAL) in (e)(4)(i)-(iii) Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(4)(i) Post-RTR existing source monitor quarterly – if leaking HES monitor monthly at specified LAL Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(4)(ii) Post-RTR intermediate source monitor per (e)(4)(ii)(A)-(B) Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(4)(ii)(A) Post-RTR monitor weekly for 6 months, then monthly – must monitor weekly if leaking HES Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(4)(ii)(B) Post-RTR monitor weekly for 6 months, then monthly – must monitor weekly if leaking HES Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(4)(iii) Post-RTR new source monitor weekly for 6 months, then monthly – monitor weekly if HES leaks Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(5) Post-RTR leak definition is per (5)(i)-(ii) Requirement
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(5)(ii) Post-RTR recirculating HES leak parameter is stripped organic concentration from MEPM Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1087(c) Post-RTR if HE leak detected must repair leak to below action level within 45 days unless DOR Requirement
Heat Exchange Systems NA OL3-CTWR 63.1087(c)(1) Post-RTR leak repair option 1 = physical modifications to HE, like welding or tube replacement Requirement
Heat Exchange Systems NA OL3-CTWR 63.1087(c)(2) Post-RTR leak repair option 2 = blocking the leaking tube within the HE Requirement
Heat Exchange Systems NA OL3-CTWR 63.1087(c)(3) Post-RTR leak repair option 3 = changing pressure so water flows into process fluid Requirement
Heat Exchange Systems NA OL3-CTWR 63.1087(c)(4) Post-RTR leak repair option 4 = replace the HE or HE tube bundle Requirement
Heat Exchange Systems NA OL3-CTWR 63.1087(c)(5) Post-RTR leak repair option 5 = isolating, bypassing or otherwise removing HE from service Requirement
Heat Exchange Systems NA OL3-CTWR 63.1087(d) Post-RTR if leak found in CW return line, monitor HEs and HE groups to isolate leak source Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1088(d) Post-RTR DOR – May delay repair if either (d)(1) or (2) is met and leak < DOR action level in (3) Requirement
Heat Exchange Systems NA OL3-CTWR 63.1088(d)(1) Post-RTR DOR – OK if fix infeasible  w/o shutdown – if  leak > DOR action level, fix within 30 days Requirement
Heat Exchange Systems NA OL3-CTWR 63.1088(d)(2) Post-RTR DOR – No parts/staff to fix leak - if  leak > DOR action level, fix within 30 days Requirement
Heat Exchange Systems NA OL3-CTWR 63.1088(d)(3) Post-RTR DOR – DOR action level 62 ppmv; is < 10K gpm circulation, DOR action level = 1.8 kg/hr Requirement
Heat Exchange Systems NA OL3-CTWR 63.1088(d)(3)(ii) Post-RTR DOR – DOR rules for recirculating HES Requirement
Heat Exchange Systems NA OL3-CTWR 63.1089(d) Post RTR HE Records – keep documentation of DOR as per (d)(1)-(4) Recordkeeping
Heat Exchange Systems NA OL3-CTWR 63.1089(d)(1) Post RTR HE Records – document reason for DOR Recordkeeping
Heat Exchange Systems NA OL3-CTWR 63.1089(d)(2) Post RTR HE Records – document schedule for completing repair as soon as practical Recordkeeping
Heat Exchange Systems NA OL3-CTWR 63.1089(d)(3) Post RTR HE Records – document date leak found and all subsequent monitoring during DOR Recordkeeping
Heat Exchange Systems NA OL3-CTWR 63.1089(d)(4) Post RTR HE Records – document total organic emissions from HES for each DOR interval Recordkeeping
Heat Exchange Systems NA OL3-CTWR 63.1089(d)(4)(i) Post RTR HE Records – allowable methods for estimating total organic emissions from leak Recordkeeping
Heat Exchange Systems NA OL3-CTWR 63.1089(d)(4)(ii) Post RTR HE Records - allowable methods for estimating total organic emissions from leak Recordkeeping
Heat Exchange Systems NA OL3-CTWR 63.1089(d)(4)(iii) Post RTR HE Records - allowable methods for estimating total organic emissions from leak Recordkeeping
Heat Exchange Systems NA OL3-CTWR 63.1090 Post RTR HE Reports – For each DOR, report delay in semiannual (periodic) report Reporting
Heat Exchange Systems NA OL3-CTWR 63.1090(f) Post RTR HE Reports – Periodic reports must contain information in (f)(1)-(5) Monitoring/Testing
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Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Heat Exchange Systems NA OL3-CTWR 63.1090(f)(1) Post RTR HE Reports – Number of HES subject to leak monitoring Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1090(f)(2) Post RTR HE Reports – Number of HES found to be leaking during reporting period Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1090(f)(3) Post RTR HE Reports – Information to include for each monitored leak > leak action level Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1090(f)(4) Post RTR HE Reports – Information to include for all leaks repaired (including DOR) during period Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1090(f)(5) Post RTR HE Reports – Information to include for DOR leaks during reporting period Requirement
Waste Transfer/BWON NA OL3-EMPU 63.1196 Requirements for transfer of waste off site (already in current Title V)


Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(b) Operate flare with pilot flame or flare flame present whenever flare is in service Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(c) Specify smokeless design capacity – operate with NVE except for 5 min in 2 consecutive hours Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(d)(2) Operate at all times with flare tip velocity < 400 ft/s and < vmax per specified equation Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(e) Operate flare with NHVcz > 270 Btu/scf Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(f) Continuously monitor for presence of flare flame or flare pilot Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(h) Monitor flare for VE initially and daily – may use camera after initial demonstration Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(h)(1) Option 1 -  monitor VE once/day for 5 min using Method 22 Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(h)(2) Option 2 – continuously monitor and record VE using video camera Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(i) Monitoring required for vent gas and steam assist flow rates per (i)(1)-(6) options Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(i)(1) Monitor for T&P so that monitored flows can be adjusted to STP Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(i)(2) Mass flow monitors may be used for flare gas and corrected to standard flow conditions Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(i)(3) Mass flow monitors may be used for assist steam and/or assist air Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(i)(4) Continuous T&P monitoring systems and calculations may be used if gas MW is known Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(i)(5) Fan speed or power may be used to monitor flow of assist air Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(j) Estimate NHVvg using compositional analysis per (j)(1)-(6) options Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(j)(1) Monitor individual component concentrations at least once every 15 minutes Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(j)(2) Monitor individual component concentrations using grab sampling every 8 hours Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(j)(3) Monitor NHVvg at STP using a calorimeter Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(j)(4) If calorimeter used, may monitor H2 concentration for allowable correction Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(j)(5) Direct compositional analysis/NHV not required for natural gas – use data provided here Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(j)(6) NHV monitoring not required for vent streams with constant NHV per (6)(i)-(iii) Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(k) Determine vtip as per (k)(1)-(4) Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(k)(1) Use engineering principals to determine cross sectional area of flare tip Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(k)(2) Determine flare vent gas volumetric flow as per 63.670(i) and (k)(2)(i)-(ii) Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(k)(2)(i) Rules for averaging periods and times for flare vent gas volumetric flow Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(k)(2)(ii) Rules if engineering calculations and P&T monitoring option per (i)(4) is used Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(k)(3) Use equation provided to calculate vtip Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(k)(4) Calculate vmax using equation in (d)(2) Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(l) Calculate NHVvg as per requirements in (l)(1)-(6) Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(l)(1) Use equation here to determine NHVvg based on compositional analysis per (j)(1) or (2) Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(l)(2) If calorimeter used per (j)(3), use instrument output to determine NHVvg Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(l)(3) If calorimeter and H2 monitoring employed, use equation here to determine NHVvg Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(l)(4) Rules for averaging periods and times for determining NHVvg Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(l)(5) For compositional monitoring, may use feed-forward per (5)(i) or direct calculation per (5)(ii) Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(l)(5)(i) Rules to calculate NHVvg using feed-forward method per (5)(i)(A)-(C) Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(l)(5)(ii) Rules to directly calculate NHVvg using direct calculation method per (5)(ii)(A)-(B) Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(l)(6) Rules for determining flare vent gas composition via grab samples per (6)(i)-(ii) Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(l)(7) OK to monitor and combine data from two or more streams to determine NHVvg Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(m)(1) Equation to calculate NHVcz if direct compositional monitoring employed Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(m)(2) Equation to calculate NHVcz if feed-forward compositional monitoring employed Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o) For flares with potential to operate > smokeless design capacity follow (o)(1)-(8) Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(1) Develop Flare Management Plan (FMP) per (o)(1)(i)-(vii) Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(1)(i) FMP includes list of process units, ancillary equipment and fuel gas systems to the flare Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(1)(ii) FMP can releases to flare be prevented or minimized during SSM per (1)(ii)(A)-(C)? Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(1)(ii)(A) Can modifying startup/shutdown procedures reduce flow to flare? Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(1)(ii)(B) Can PRD prevention measures per 63.1107(h)(3)(ii) reduce flow to flare? Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(1)(ii)(C) Can flare gas recovery system or cogeneration unit reduce flow to flare? Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(1)(iii) FMP must include flare description per (1)(iii)(A)-(G) Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(1)(iii)(A) General description including ground/elevated, type of assist, whether routine/emergency Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(1)(iii)(B) Flare smokeless design capacity based on 15-minute block average Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(1)(iii)(C) Maximum vent gas flow rate (hydraulic load capacity) Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(1)(iii)(D) Maximum supplemental gas flow rate Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(1)(iii)(E) For steam assist flares, minimum and maximum total steam rate Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(1)(iii)(G) Simple process flow diagram (PFD) including flare tip, knockout drums flare headers, etc. Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(1)(iv) Description/PFD showing all flows and monitoring equipment Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(1)(v) Design specs for flow rate, composition, NHV, etc. monitoring equipment Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(1)(vi) Detailed description of each PRD routed to the flare Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(1)(vii) Procedures to minimize/eliminate discharges to the flare during SSM events Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(3) Conduct RCA/CAA after flare flow event described in (3)(i)-(ii) Requirement
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Appendix D1 - OP-2 Table 2 Revision 1 - New EMACT RTR Regulatory Citations for Group ID GRP-EGF - SOP Index 63YY-7


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(3)(i) RCA/CAA required if vent gas flow > smokeless design capacity and VE exceedance Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(3)(ii) RCA/CAA required if vent gas flow > smokeless design capacity and vtip exceedance Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(4) Complete RCA/CAA within 45 days for flare flow event described in (3)(i)-(ii) Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(4)(i) May conduct single RCA/CAA for each flare event that meets both (3)(i) and (ii) Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(4)(ii) May conduct single RCA/CAA for a single flare flow event for either (3)(i) or (ii) Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(4)(iii) May conduct single RCA/CAA for single event involving 2 flares in series (cascaded) Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(4)(iv) May conduct single RCA/CAA for single event involving 2 flares if force majeure event Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(4)(v) May conduct single RCA/CAA for events involving 2 flares if events have same root cause Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(5) If flare RCA/CAA required must implement CA as per requirements in (5)(i)-(iii) Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(5)(i) Implement CA within 45 days of event or as soon as practicable – describe in no CA required Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(5)(ii) If CA cannot be implemented within 45 days of event develop implementation schedule Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(5)(iii) Within 45 days of event, record CA completed; if not completed, provide schedule Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(6) Maintain record of flare RCA/CAA events during calendar year for each flare separately Recordkeeping
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(7) The events in (7)(i)-(v) constitute a violation of this emergency flare work practice standard Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(7)(i) Any flow event for which the root cause is operator error or poor maintenance Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(7)(ii) Two non-force majeure VE exceedances from single flare in 3-yr period for the same root cause Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(7)(iii) Two non-force majeure vtip exceedances from a single flare in 3-yr period for same root cause Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(7)(iv) Three non-force majeure VE exceedances from a single flare in a 3-yr period for any reason Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.670(o)(7)(v) Three non-force majeure vtip exceedances from a single flare in a 3-yr period for any reason Requirement
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(a) Install/operate/calibrate/maintain each flare CPMS as per (a)(1)-(8) Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(a)(1) Flare CPMS must meet accuracy, calibration and QC requirements in MACT CC Table 13 Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(a)(2) CPMS readout must be readily accessible onsite for operational control or operator inspection Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(a)(3) CPMS must complete a minimum of 1 cycle of operations for each successive 15-min period Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(a)(4) Operate each CPMS at all times flare in service except as provided in this citation Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(a)(5) Operate, maintain and calibrate each CPMS according to the CPMS monitoring plan Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(a)(6) For each CPMS (except pilot monitoring) comply with out-of-control procedures in 63.671(c) Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(a)(7) Reduce data for each CPMS as specified in 63.671(d) Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(a)(8) CPMS must be able to measure parameter over expected range – data recording ? accuracy Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(b) Develop/implement a CPMS Monitoring Plan for each flare CPMS as per (b)(1)-(5) Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(b)(1) Identify flare monitored and flare type Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(b)(2) Identify CPMS monitoring parameters and expected range(s) of parameter values Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(b)(3) Describe CPMS monitoring equipment as per (b)(3)(i)-(vii) Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(b)(3)(i) Identify manufacturer/model number of all CPMS monitoring system components Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(b)(3)(ii) Identify manufacturer performance specifications and any differences for this installation Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(b)(3)(iii) Identify location of CPMS sampling probe or interface and show how it meets MACT CC Table 13 Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(b)(3)(iv) Identify placement of CPMS readout and show how it is readily accessible Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(b)(3)(v) Show span of CPMS sensor and confirm analyzer encompasses full range of expected values Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(b)(3)(vi) Describe how data outside CPMS range will be handled and corrective action to address Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(b)(3)(vii) Identify algorithm that converts parameter signal to value used to demonstrate compliance Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(b)(4) Describe data collection/reduction system as per (4)(i)-(iii) Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(b)(4)(i) Show data acquisition algorithm use to reduce measured data in reportable form of standard Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(b)(4)(ii) Describe if algorithm excludes data during CPMS breakdowns, out-of-control periods, etc. Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(b)(4)(iii) If CPMS does not exclude data, describe procedure for excluding data for compliance purposes Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(b)(5) Identify CPMS routine QA/QC procedures as per (5)(i)-(vi) to assess CPMS performance Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(b)(5)(i) SOP for initial and subsequent CPMS calibration and acceptable criteria Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(b)(5)(ii) SOP to determine and correct calibration drift of the CPMS Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(b)(5)(iii) SOP for daily checks for indications CPMS is responding properly Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(b)(5)(iv) SOP for CPMS preventive maintenance and a spare parts inventory Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(b)(5)(v) SOP for CPMS data recording, calculations and reporting Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(b)(5)(vi) SOP to implement corrective actions if CPMS is not operating properly Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(c) For flare CPMS (except pilot monitoring), meet out-of-control procedures in (c)(1)-(2) Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(c)(1) CPMS is out-of-control if low/mid/high-level calibration drift exceeds 2X Table 13 spec Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(c)(2) If CPMS is out-of-control take corrective actions as described in this citation Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(d) Reduce flare CPMS data as per (d)(1)-(3) Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(d)(1) Round flare CPMS data to same number of significant digits used in the operating limit Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(d)(2) Identify periods of non-operation of the process unit which feeds vent gas to flare Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(d)(3) Exclude data from out-of-control periods in CPMS 15-minute block averages Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(e) For monitors used to determine compositional analysis the GC must meet (e)(1)-(3) Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(e)(1) GC must meet QA requirements in MACT CC Table 13 Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(e)(2) GC calibration gases must meet either (e)(2)(i) or (e)(2)(ii) Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(e)(2)(i) GC cal gas includes all compounds listed in this citation reasonably expected in vent gas Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(e)(2)(ii) GC cal gas is surrogate that contains hydrogen and normal C1 through C5 compounds Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(e)(3) If surrogate cal gas used per (e)(2)(ii), must comply with (3)(i)- (iii) Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(e)(3)(i) Must use response factor for nearest normal HC to quantify unknown components Monitoring/Testing
Flares GRP-EGF, GRP-ESAF EGF-1, EGF-2, EGF-3, EGF-4, 1019, 1067, OL3FLRA/B/C 63.671(e)(3)(ii) Must use response factor for n-pentane to quantify components that elute after n-pentane Monitoring/Testing
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Appendix D1 - OP-2 Table 2 Revision 1 - New EMACT RTR Regulatory Citations for Group ID GRP-EGF - SOP Index 63YY-7


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1103(e)(3) - Table 7(d) PV flow ≥ 0.011 scmm & OHAP > 50 ppmvd, use  flare meeting post-RTR EMACT requirements Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1103(e)(4) Flares – comply 63.670 and 63.671 (with exceptions) Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1103(e)(4)(ii) Flare Management Plan (FMP) instead of 63.670(o)(2)(i) Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1103(e)(4)(iii) Report - Submit FMP via CEDRI Reporting
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1103(e)(4)(iv) Comply with flare tip velocity requirement at all times [63.670(o)(3)(ii) does not apply] Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1103(e)(4)(v) In 63.670 and 671, “petroleum refinery” = “ethylene production unit” Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1103(e)(4)(vi) In 63.670 and 671, “refinery” does not apply Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1103(e)(4)(ix) Monitoring - Calibration error for NHV must be < 10% in daily and quarterly audits Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1103(e)(4)(xi) Keep flare monitoring reports per 63.1110(d) [63.670(q) does not apply] Exemption
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1103(e)(4)(xii) Monitoring In 63.670(b)&(g), “pilot flame” = “pilot flame or flare flame” Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1103(e)(4)(xiii) Rules for 15-min block times for flare tip velocity and combustion zone operating limits Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1104(a) Process vents routed to a Group 1 control device can simply be designated as Group 1 vents Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1104(b) Sampling locations identified for TRE determinations Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1104(c) Process vent applicability procedures to determine TRE index Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1104(d) Limited process vent TRE determination exceptions (should not apply) Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1104(e) Method to determine TOC or OHAP concentrations Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1104(f) Method to determine volumetric flow rate Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1104(g) Method for determining vent gas NHV Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1104(h) Equation to calculate TOC or OHAP emission rate Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1104(i) Method for assessing halogenated vent streams Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1104(j) Method for calculating TRE index Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1104(k) Method for performing TRE index determinations via engineering assessment Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1104(l)(1) Records – TRE index value determination records must be kept Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1104(l)(2) Records – maintain record of flow rates used in TRE determinations Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1104(l)(3) Records – maintain record of OHAP and TOC concentrations used in TRE determinations Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1104(l)(4) Records – maintain record of process changes that change process vent control requirements Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1104(m)(1) Reports – in NOCS submittals report info in (l)(1)-(3) Reporting
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1104(m)(2) Reports – if process change requires PV control change, report within 60 days Reporting
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1105(a)(5) Transfer racks routed to flare must meet 63.670/671 requirements post-RTR Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1109(e) Flare Records – Post RTR, keep records in (e)(1)-(15) in lieu of old Subpart SS records Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1109(e)(1) Flare Records – Record of continuous pilot/flare flame monitoring Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1109(e)(2) Flare Records – Record of daily visible emissions (VE) observation per (2)(i)-(iv) Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1109(e)(2)(i) Flare Records – Identify all periods when material is being sent to the flare Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1109(e)(2)(ii) Flare Records – Rules for recording data when Method 22 VE observations are made Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1109(e)(2)(iii) Flare Records – If video use, record all surveillance images with time and date stamps Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1109(e)(2)(iv) Flare Records – Record each 2-hr period where VE are observed for more than 5 minutes Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1109(e)(3) Flare Records – Record vent flows, steam assist, pressure, temperature, MW flare gas, etc. Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1109(e)(4) Flare Records – Record flare vent gas compositions and if calorimeter used NHVvg Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1109(e)(5) Flare Records – Record specified operating parameters per 63.670(k)-(n) as applicable Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1109(e)(6) Flare Records – Record all periods when monitored parameters outside of specified range Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1109(e)(7) Flare Records – Record all periods when flare monitoring not conducted Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1109(e)(8) Flare Records – Records required for multi-point pressure assisted flares Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1109(e)(9) Flare Records – More records required for multi-point pressure assisted flares Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1109(e)(10) Flare Records – More records required for multi-point pressure assisted flares Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1109(e)(11) Flare Records – Periods when vent gas flows to flare by no regulated material to flare Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1109(e)(12) Flare Records – Records of periods when vent gas flow exceeds flare smokeless design capacity Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1109(e)(13) Flare Records – Records required of flare RC/CA conducted per 63.670(o)(3)-(5) Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1109(e)(14) Flare Records – More records required of flare RC/CA conducted per 63.670(o)(3)-(5) Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1109(e)(15) Flare Records – Records of when CPMS is malfunctioning per 63.10(b)(2)(vi) Recordkeeping
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1110(e)(4) Reports – Post RTR C=C Plant periodic flare reports must include information in (e)(4)(i)-(vi) Reporting
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1110(e)(4)(i) Reports – Periods when regulated material routed to flare with no pilot or flare flame present Reporting
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1110(e)(4)(ii) Reports – Periods when visible emissions > 5 minutes for each period of 2 consecutive hours Reporting
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1110(e)(4)(iii) Reports – Periods when flare monitoring not conducted per 63.1109(e)(7) Reporting
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1110(e)(4)(iv) Reports – Events where flare RC/CA analysis required provide (iv)(A)-C information Reporting
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1110(e)(4)(iv)(A) Reports – Start and stop time of flaring event Reporting
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1110(e)(4)(iv)(B) Reports – Length of time emissions were visible from flare during event Reporting
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1110(e)(4)(iv)(C) Reports – Information associated with RC/CA analysis Reporting
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1110(e)(4)(v) Reports – Information required for multi-point (sonic) ground flares Reporting
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.1110(e)(4)(vi) Reports – More information required for multi-point (sonic) ground flares Reporting
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(b) Operate flare with pilot flame or flare flame present whenever flare is in service Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(c) Specify smokeless design capacity – operate with NVE except for 5 min in 2 consecutive hours Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(d)(2) Operate at all times with flare tip velocity < 400 ft/s and < vmax per specified equation Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(e) Operate flare with NHVcz > 270 Btu/scf Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(f) Continuously monitor for presence of flare flame or flare pilot Monitoring/Testing
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Appendix D1 - OP-2 Table 2 Revision 1 - New EMACT RTR Regulatory Citations for Group ID GRP-EGF - SOP Index 63YY-7


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(h) Monitor flare for VE initially and daily – may use camera after initial demonstration Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(h)(1) Option 1 -  monitor VE once/day for 5 min using Method 22 Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(h)(2) Option 2 – continuously monitor and record VE using video camera Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(i) Monitoring required for vent gas and steam assist flow rates per (i)(1)-(6) options Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(i)(1) Monitor for T&P so that monitored flows can be adjusted to STP Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(i)(2) Mass flow monitors may be used for flare gas and corrected to standard flow conditions Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(i)(4) Continuous T&P monitoring systems and calculations may be used if gas MW is known Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(j) Estimate NHVvg using compositional analysis per (j)(1)-(6) options Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(j)(1) Monitor individual component concentrations at least once every 15 minutes Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(j)(2) Monitor individual component concentrations using grab sampling every 8 hours Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(j)(3) Monitor NHVvg at STP using a calorimeter Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(j)(4) If calorimeter used, may monitor H2 concentration for allowable correction Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(j)(5) Direct compositional analysis/NHV not required for natural gas – use data provided here Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(j)(6) NHV monitoring not required for vent streams with constant NHV per (6)(i)-(iii) Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(k) Determine vtip as per (k)(1)-(4) Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(k)(1) Use engineering principals to determine cross sectional area of flare tip Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(k)(2) Determine flare vent gas volumetric flow as per 63.670(i) and (k)(2)(i)-(ii) Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(k)(2)(i) Rules for averaging periods and times for flare vent gas volumetric flow Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(k)(2)(ii) Rules if engineering calculations and P&T monitoring option per (i)(4) is used Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(k)(3) Use equation provided to calculate vtip Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(k)(4) Calculate vmax using equation in (d)(2) Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(l) Calculate NHVvg as per requirements in (l)(1)-(6) Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(l)(1) Use equation here to determine NHVvg based on compositional analysis per (j)(1) or (2) Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(l)(2) If calorimeter used per (j)(3), use instrument output to determine NHVvg Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(l)(3) If calorimeter and H2 monitoring employed, use equation here to determine NHVvg Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(l)(4) Rules for averaging periods and times for determining NHVvg Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(l)(5) For compositional monitoring, may use feed-forward per (5)(i) or direct calculation per (5)(ii) Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(l)(5)(i) Rules to calculate NHVvg using feed-forward method per (5)(i)(A)-(C) Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(l)(5)(ii) Rules to directly calculate NHVvg using direct calculation method per (5)(ii)(A)-(B) Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(l)(6) Rules for determining flare vent gas composition via grab samples per (6)(i)-(ii) Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(l)(7) OK to monitor and combine data from two or more streams to determine NHVvg Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(m)(1) Equation to calculate NHVcz if direct compositional monitoring employed Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(m)(2) Equation to calculate NHVcz if feed-forward compositional monitoring employed Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o) For flares with potential to operate > smokeless design capacity follow (o)(1)-(8) Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(1) Develop Flare Management Plan (FMP) per (o)(1)(i)-(vii) Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(1)(i) FMP includes list of process units, ancillary equipment and fuel gas systems to the flare Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(1)(ii) FMP can releases to flare be prevented or minimized during SSM per (1)(ii)(A)-(C)? Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(1)(ii)(A) Can modifying startup/shutdown procedures reduce flow to flare? Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(1)(ii)(B) Can PRD prevention measures per 63.1107(h)(3)(ii) reduce flow to flare? Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(1)(ii)(C) Can flare gas recovery system or cogeneration unit reduce flow to flare? Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(1)(iii) FMP must include flare description per (1)(iii)(A)-(G) Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(1)(iii)(A) General description including ground/elevated, type of assist, whether routine/emergency Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(1)(iii)(B) Flare smokeless design capacity based on 15-minute block average Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(1)(iii)(C) Maximum vent gas flow rate (hydraulic load capacity) Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(1)(iii)(D) Maximum supplemental gas flow rate Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(1)(iii)(G) Simple process flow diagram (PFD) including flare tip, knockout drums flare headers, etc. Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(1)(iv) Description/PFD showing all flows and monitoring equipment Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(1)(v) Design specs for flow rate, composition, NHV, etc. monitoring equipment Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(1)(vi) Detailed description of each PRD routed to the flare Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(1)(vii) Procedures to minimize/eliminate discharges to the flare during SSM events Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(3) Conduct RCA/CAA after flare flow event described in (3)(i)-(ii) Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(3)(i) RCA/CAA required if vent gas flow > smokeless design capacity and VE exceedance Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(3)(ii) RCA/CAA required if vent gas flow > smokeless design capacity and vtip exceedance Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(4) Complete RCA/CAA within 45 days for flare flow event described in (3)(i)-(ii) Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(4)(i) May conduct single RCA/CAA for each flare event that meets both (3)(i) and (ii) Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(4)(ii) May conduct single RCA/CAA for a single flare flow event for either (3)(i) or (ii) Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(4)(iii) May conduct single RCA/CAA for single event involving 2 flares in series (cascaded) Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(4)(iv) May conduct single RCA/CAA for single event involving 2 flares if force majeure event Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(4)(v) May conduct single RCA/CAA for events involving 2 flares if events have same root cause Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(5) If flare RCA/CAA required must implement CA as per requirements in (5)(i)-(iii) Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(5)(i) Implement CA within 45 days of event or as soon as practicable – describe in no CA required Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(5)(ii) If CA cannot be implemented within 45 days of event develop implementation schedule Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(5)(iii) Within 45 days of event, record CA completed; if not completed, provide schedule Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(6) Maintain record of flare RCA/CAA events during calendar year for each flare separately Recordkeeping


D1 - 63YY-7 - GRP-EFG Page 9 of 21







Appendix D1 - OP-2 Table 2 Revision 1 - New EMACT RTR Regulatory Citations for Group ID GRP-EGF - SOP Index 63YY-7


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(7) The events in (7)(i)-(v) constitute a violation of this emergency flare work practice standard Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(7)(i) Any flow event for which the root cause is operator error or poor maintenance Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(7)(ii) Two non-force majeure VE exceedances from single flare in 3-yr period for the same root cause Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(7)(iii) Two non-force majeure vtip exceedances from a single flare in 3-yr period for same root cause Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(7)(iv) Three non-force majeure VE exceedances from a single flare in a 3-yr period for any reason Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.670(o)(7)(v) Three non-force majeure vtip exceedances from a single flare in a 3-yr period for any reason Requirement
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(a) Install/operate/calibrate/maintain each flare CPMS as per (a)(1)-(8) Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(a)(1) Flare CPMS must meet accuracy, calibration and QC requirements in MACT CC Table 13 Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(a)(2) CPMS readout must be readily accessible onsite for operational control or operator inspection Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(a)(3) CPMS must complete a minimum of 1 cycle of operations for each successive 15-min period Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(a)(4) Operate each CPMS at all times flare in service except as provided in this citation Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(a)(5) Operate, maintain and calibrate each CPMS according to the CPMS monitoring plan Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(a)(6) For each CPMS (except pilot monitoring) comply with out-of-control procedures in 63.671(c) Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(a)(7) Reduce data for each CPMS as specified in 63.671(d) Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(a)(8) CPMS must be able to measure parameter over expected range – data recording ? accuracy Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(b) Develop/implement a CPMS Monitoring Plan for each flare CPMS as per (b)(1)-(5) Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(b)(1) Identify flare monitored and flare type Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(b)(2) Identify CPMS monitoring parameters and expected range(s) of parameter values Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(b)(3) Describe CPMS monitoring equipment as per (b)(3)(i)-(vii) Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(b)(3)(i) Identify manufacturer/model number of all CPMS monitoring system components Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(b)(3)(ii) Identify manufacturer performance specifications and any differences for this installation Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(b)(3)(iii) Identify location of CPMS sampling probe or interface and show how it meets MACT CC Table 13 Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(b)(3)(iv) Identify placement of CPMS readout and show how it is readily accessible Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(b)(3)(v) Show span of CPMS sensor and confirm analyzer encompasses full range of expected values Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(b)(3)(vi) Describe how data outside CPMS range will be handled and corrective action to address Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(b)(3)(vii) Identify algorithm that converts parameter signal to value used to demonstrate compliance Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(b)(4) Describe data collection/reduction system as per (4)(i)-(iii) Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(b)(4)(i) Show data acquisition algorithm use to reduce measured data in reportable form of standard Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(b)(4)(ii) Describe if algorithm excludes data during CPMS breakdowns, out-of-control periods, etc. Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(b)(4)(iii) If CPMS does not exclude data, describe procedure for excluding data for compliance purposes Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(b)(5) Identify CPMS routine QA/QC procedures as per (5)(i)-(vi) to assess CPMS performance Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(b)(5)(i) SOP for initial and subsequent CPMS calibration and acceptable criteria Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(b)(5)(ii) SOP to determine and correct calibration drift of the CPMS Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(b)(5)(iii) SOP for daily checks for indications CPMS is responding properly Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(b)(5)(iv) SOP for CPMS preventive maintenance and a spare parts inventory Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(b)(5)(v) SOP for CPMS data recording, calculations and reporting Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(b)(5)(vi) SOP to implement corrective actions if CPMS is not operating properly Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(c) For flare CPMS (except pilot monitoring), meet out-of-control procedures in (c)(1)-(2) Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(c)(1) CPMS is out-of-control if low/mid/high-level calibration drift exceeds 2X Table 13 spec Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(c)(2) If CPMS is out-of-control take corrective actions as described in this citation Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(d) Reduce flare CPMS data as per (d)(1)-(3) Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(d)(1) Round flare CPMS data to same number of significant digits used in the operating limit Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(d)(2) Identify periods of non-operation of the process unit which feeds vent gas to flare Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(d)(3) Exclude data from out-of-control periods in CPMS 15-minute block averages Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(e) For monitors used to determine compositional analysis the GC must meet (e)(1)-(3) Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(e)(1) GC must meet QA requirements in MACT CC Table 13 Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(e)(2) GC calibration gases must meet either (e)(2)(i) or (e)(2)(ii) Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(e)(2)(i) GC cal gas includes all compounds listed in this citation reasonably expected in vent gas Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(e)(2)(ii) GC cal gas is surrogate that contains hydrogen and normal C1 through C5 compounds Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(e)(3) If surrogate cal gas used per (e)(2)(ii), must comply with (3)(i)- (iii) Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(e)(3)(i) Must use response factor for nearest normal HC to quantify unknown components Monitoring/Testing
Flares GRP-EGF EGF-1, EGF-2, EGF-3, EGF-4 63.671(e)(3)(ii) Must use response factor for n-pentane to quantify components that elute after n-pentane Monitoring/Testing
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Appendix D1 - OP-2 Table 2 Revision 1 - New EMACT RTR Regulatory Citations for Group ID GRP-EGF - SOP Index 63YY-7


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1103(e)(3) - Table 7(d) PV flow ≥ 0.011 scmm & OHAP > 50 ppmvd, use  flare meeting post-RTR EMACT requirements Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1103(e)(4) Flares – comply 63.670 and 63.671 (with exceptions) Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1103(e)(4)(ii) Flare Management Plan (FMP) instead of 63.670(o)(2)(i) Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1103(e)(4)(iii) Report - Submit FMP via CEDRI Reporting
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1103(e)(4)(iv) Comply with flare tip velocity requirement at all times [63.670(o)(3)(ii) does not apply] Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1103(e)(4)(v) In 63.670 and 671, “petroleum refinery” = “ethylene production unit” Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1103(e)(4)(vi) In 63.670 and 671, “refinery” does not apply Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1103(e)(4)(ix) Monitoring - Calibration error for NHV must be < 10% in daily and quarterly audits Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1103(e)(4)(xii) Monitoring In 63.670(b)&(g), “pilot flame” = “pilot flame or flare flame” Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1103(e)(4)(xiii) Rules for 15-min block times for flare tip velocity and combustion zone operating limits Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1104(a) Process vents routed to a Group 1 control device can simply be designated as Group 1 vents Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1104(b) Sampling locations identified for TRE determinations Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1104(c) Process vent applicability procedures to determine TRE index Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1104(d) Limited process vent TRE determination exceptions (should not apply) Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1104(e) Method to determine TOC or OHAP concentrations Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1104(f) Method to determine volumetric flow rate Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1104(g) Method for determining vent gas NHV Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1104(h) Equation to calculate TOC or OHAP emission rate Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1104(i) Method for assessing halogenated vent streams Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1104(j) Method for calculating TRE index Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1104(k) Method for performing TRE index determinations via engineering assessment Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1104(l)(1) Records – TRE index value determination records must be kept Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1104(l)(2) Records – maintain record of flow rates used in TRE determinations Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1104(l)(3) Records – maintain record of OHAP and TOC concentrations used in TRE determinations Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1104(l)(4) Records – maintain record of process changes that change process vent control requirements Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1104(m)(1) Reports – in NOCS submittals report info in (l)(1)-(3) Reporting
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1104(m)(2) Reports – if process change requires PV control change, report within 60 days Reporting
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1105(a)(5) Transfer racks routed to flare must meet 63.670/671 requirements post-RTR Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1109(e) Flare Records – Post RTR, keep records in (e)(1)-(15) in lieu of old Subpart SS records Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1109(e)(1) Flare Records – Record of continuous pilot/flare flame monitoring Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1109(e)(2) Flare Records – Record of daily visible emissions (VE) observation per (2)(i)-(iv) Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1109(e)(2)(i) Flare Records – Identify all periods when material is being sent to the flare Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1109(e)(2)(ii) Flare Records – Rules for recording data when Method 22 VE observations are made Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1109(e)(2)(iii) Flare Records – If video use, record all surveillance images with time and date stamps Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1109(e)(2)(iv) Flare Records – Record each 2-hr period where VE are observed for more than 5 minutes Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1109(e)(3) Flare Records – Record vent flows, steam assist, pressure, temperature, MW flare gas, etc. Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1109(e)(4) Flare Records – Record flare vent gas compositions and if calorimeter used NHVvg Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1109(e)(5) Flare Records – Record specified operating parameters per 63.670(k)-(n) as applicable Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1109(e)(6) Flare Records – Record all periods when monitored parameters outside of specified range Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1109(e)(7) Flare Records – Record all periods when flare monitoring not conducted Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1109(e)(8) Flare Records – Records required for multi-point pressure assisted flares Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1109(e)(9) Flare Records – More records required for multi-point pressure assisted flares Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1109(e)(10) Flare Records – More records required for multi-point pressure assisted flares Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1109(e)(11) Flare Records – Periods when vent gas flows to flare by no regulated material to flare Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1109(e)(12) Flare Records – Records of periods when vent gas flow exceeds flare smokeless design capacity Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1109(e)(13) Flare Records – Records required of flare RC/CA conducted per 63.670(o)(3)-(5) Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1109(e)(14) Flare Records – More records required of flare RC/CA conducted per 63.670(o)(3)-(5) Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1109(e)(15) Flare Records – Records of when CPMS is malfunctioning per 63.10(b)(2)(vi) Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1110(e)(4) Reports – Post RTR C=C Plant periodic flare reports must include information in (e)(4)(i)-(vi) Reporting
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1110(e)(4)(i) Reports – Periods when regulated material routed to flare with no pilot or flare flame present Reporting
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1110(e)(4)(ii) Reports – Periods when visible emissions > 5 minutes for each period of 2 consecutive hours Reporting
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1110(e)(4)(iii) Reports – Periods when flare monitoring not conducted per 63.1109(e)(7) Reporting
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1110(e)(4)(iv) Reports – Events where flare RC/CA analysis required provide (iv)(A)-C information Reporting
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1110(e)(4)(iv)(A) Reports – Start and stop time of flaring event Reporting
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1110(e)(4)(iv)(B) Reports – Length of time emissions were visible from flare during event Reporting
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.1110(e)(4)(iv)(C) Reports – Information associated with RC/CA analysis Reporting
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(b) Operate flare with pilot flame or flare flame present whenever flare is in service Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(c) Specify smokeless design capacity – operate with NVE except for 5 min in 2 consecutive hours Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(d)(2) Operate at all times with flare tip velocity < 400 ft/s and < vmax per specified equation Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(e) Operate flare with NHVcz > 270 Btu/scf Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(f) Continuously monitor for presence of flare flame or flare pilot Monitoring/Testing
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Appendix D1 - OP-2 Table 2 Revision 1 - New EMACT RTR Regulatory Citations for Group ID GRP-EGF - SOP Index 63YY-7


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(h) Monitor flare for VE initially and daily – may use camera after initial demonstration Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(h)(1) Option 1 -  monitor VE once/day for 5 min using Method 22 Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(h)(2) Option 2 – continuously monitor and record VE using video camera Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(i) Monitoring required for vent gas and steam assist flow rates per (i)(1)-(6) options Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(i)(1) Monitor for T&P so that monitored flows can be adjusted to STP Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(i)(2) Mass flow monitors may be used for flare gas and corrected to standard flow conditions Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(i)(3) Mass flow monitors may be used for assist steam and/or assist air Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(i)(4) Continuous T&P monitoring systems and calculations may be used if gas MW is known Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(j) Estimate NHVvg using compositional analysis per (j)(1)-(6) options Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(j)(1) Monitor individual component concentrations at least once every 15 minutes Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(j)(2) Monitor individual component concentrations using grab sampling every 8 hours Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(j)(3) Monitor NHVvg at STP using a calorimeter Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(j)(4) If calorimeter used, may monitor H2 concentration for allowable correction Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(j)(5) Direct compositional analysis/NHV not required for natural gas – use data provided here Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(j)(6) NHV monitoring not required for vent streams with constant NHV per (6)(i)-(iii) Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(k) Determine vtip as per (k)(1)-(4) Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(k)(1) Use engineering principals to determine cross sectional area of flare tip Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(k)(2) Determine flare vent gas volumetric flow as per 63.670(i) and (k)(2)(i)-(ii) Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(k)(2)(i) Rules for averaging periods and times for flare vent gas volumetric flow Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(k)(2)(ii) Rules if engineering calculations and P&T monitoring option per (i)(4) is used Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(k)(3) Use equation provided to calculate vtip Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(k)(4) Calculate vmax using equation in (d)(2) Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(l) Calculate NHVvg as per requirements in (l)(1)-(6) Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(l)(1) Use equation here to determine NHVvg based on compositional analysis per (j)(1) or (2) Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(l)(2) If calorimeter used per (j)(3), use instrument output to determine NHVvg Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(l)(3) If calorimeter and H2 monitoring employed, use equation here to determine NHVvg Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(l)(4) Rules for averaging periods and times for determining NHVvg Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(l)(5) For compositional monitoring, may use feed-forward per (5)(i) or direct calculation per (5)(ii) Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(l)(5)(i) Rules to calculate NHVvg using feed-forward method per (5)(i)(A)-(C) Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(l)(5)(ii) Rules to directly calculate NHVvg using direct calculation method per (5)(ii)(A)-(B) Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(l)(6) Rules for determining flare vent gas composition via grab samples per (6)(i)-(ii) Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(l)(7) OK to monitor and combine data from two or more streams to determine NHVvg Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(m)(1) Equation to calculate NHVcz if direct compositional monitoring employed Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(m)(2) Equation to calculate NHVcz if feed-forward compositional monitoring employed Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o) For flares with potential to operate > smokeless design capacity follow (o)(1)-(8) Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(1) Develop Flare Management Plan (FMP) per (o)(1)(i)-(vii) Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(1)(i) FMP includes list of process units, ancillary equipment and fuel gas systems to the flare Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(1)(ii) FMP can releases to flare be prevented or minimized during SSM per (1)(ii)(A)-(C)? Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(1)(ii)(A) Can modifying startup/shutdown procedures reduce flow to flare? Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(1)(ii)(B) Can PRD prevention measures per 63.1107(h)(3)(ii) reduce flow to flare? Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(1)(ii)(C) Can flare gas recovery system or cogeneration unit reduce flow to flare? Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(1)(iii) FMP must include flare description per (1)(iii)(A)-(G) Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(1)(iii)(A) General description including ground/elevated, type of assist, whether routine/emergency Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(1)(iii)(B) Flare smokeless design capacity based on 15-minute block average Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(1)(iii)(C) Maximum vent gas flow rate (hydraulic load capacity) Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(1)(iii)(D) Maximum supplemental gas flow rate Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(1)(iii)(E) For steam assist flares, minimum and maximum total steam rate Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(1)(iii)(G) Simple process flow diagram (PFD) including flare tip, knockout drums flare headers, etc. Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(1)(iv) Description/PFD showing all flows and monitoring equipment Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(1)(v) Design specs for flow rate, composition, NHV, etc. monitoring equipment Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(1)(vi) Detailed description of each PRD routed to the flare Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(1)(vii) Procedures to minimize/eliminate discharges to the flare during SSM events Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(3) Conduct RCA/CAA after flare flow event described in (3)(i)-(ii) Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(3)(i) RCA/CAA required if vent gas flow > smokeless design capacity and VE exceedance Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(3)(ii) RCA/CAA required if vent gas flow > smokeless design capacity and vtip exceedance Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(4) Complete RCA/CAA within 45 days for flare flow event described in (3)(i)-(ii) Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(4)(i) May conduct single RCA/CAA for each flare event that meets both (3)(i) and (ii) Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(4)(ii) May conduct single RCA/CAA for a single flare flow event for either (3)(i) or (ii) Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(4)(iii) May conduct single RCA/CAA for single event involving 2 flares in series (cascaded) Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(4)(iv) May conduct single RCA/CAA for single event involving 2 flares if force majeure event Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(4)(v) May conduct single RCA/CAA for events involving 2 flares if events have same root cause Requirement
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Appendix D1 - OP-2 Table 2 Revision 1 - New EMACT RTR Regulatory Citations for Group ID GRP-EGF - SOP Index 63YY-7


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(5) If flare RCA/CAA required must implement CA as per requirements in (5)(i)-(iii) Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(5)(i) Implement CA within 45 days of event or as soon as practicable – describe in no CA required Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(5)(ii) If CA cannot be implemented within 45 days of event develop implementation schedule Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(5)(iii) Within 45 days of event, record CA completed; if not completed, provide schedule Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(6) Maintain record of flare RCA/CAA events during calendar year for each flare separately Recordkeeping
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(7) The events in (7)(i)-(v) constitute a violation of this emergency flare work practice standard Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(7)(i) Any flow event for which the root cause is operator error or poor maintenance Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(7)(ii) Two non-force majeure VE exceedances from single flare in 3-yr period for the same root cause Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(7)(iii) Two non-force majeure vtip exceedances from a single flare in 3-yr period for same root cause Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(7)(iv) Three non-force majeure VE exceedances from a single flare in a 3-yr period for any reason Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.670(o)(7)(v) Three non-force majeure vtip exceedances from a single flare in a 3-yr period for any reason Requirement
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(a) Install/operate/calibrate/maintain each flare CPMS as per (a)(1)-(8) Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(a)(1) Flare CPMS must meet accuracy, calibration and QC requirements in MACT CC Table 13 Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(a)(2) CPMS readout must be readily accessible onsite for operational control or operator inspection Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(a)(3) CPMS must complete a minimum of 1 cycle of operations for each successive 15-min period Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(a)(4) Operate each CPMS at all times flare in service except as provided in this citation Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(a)(5) Operate, maintain and calibrate each CPMS according to the CPMS monitoring plan Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(a)(6) For each CPMS (except pilot monitoring) comply with out-of-control procedures in 63.671(c) Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(a)(7) Reduce data for each CPMS as specified in 63.671(d) Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(a)(8) CPMS must be able to measure parameter over expected range – data recording ? accuracy Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(b) Develop/implement a CPMS Monitoring Plan for each flare CPMS as per (b)(1)-(5) Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(b)(1) Identify flare monitored and flare type Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(b)(2) Identify CPMS monitoring parameters and expected range(s) of parameter values Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(b)(3) Describe CPMS monitoring equipment as per (b)(3)(i)-(vii) Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(b)(3)(i) Identify manufacturer/model number of all CPMS monitoring system components Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(b)(3)(ii) Identify manufacturer performance specifications and any differences for this installation Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(b)(3)(iii) Identify location of CPMS sampling probe or interface and show how it meets MACT CC Table 1 Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(b)(3)(iv) Identify placement of CPMS readout and show how it is readily accessible Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(b)(3)(v) Show span of CPMS sensor and confirm analyzer encompasses full range of expected values Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(b)(3)(vi) Describe how data outside CPMS range will be handled and corrective action to address Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(b)(3)(vii) Identify algorithm that converts parameter signal to value used to demonstrate compliance Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(b)(4) Describe data collection/reduction system as per (4)(i)-(iii) Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(b)(4)(i) Show data acquisition algorithm use to reduce measured data in reportable form of standard Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(b)(4)(ii) Describe if algorithm excludes data during CPMS breakdowns, out-of-control periods, etc. Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(b)(4)(iii) If CPMS does not exclude data, describe procedure for excluding data for compliance purposes Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(b)(5) Identify CPMS routine QA/QC procedures as per (5)(i)-(vi) to assess CPMS performance Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(b)(5)(i) SOP for initial and subsequent CPMS calibration and acceptable criteria Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(b)(5)(ii) SOP to determine and correct calibration drift of the CPMS Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(b)(5)(iii) SOP for daily checks for indications CPMS is responding properly Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(b)(5)(iv) SOP for CPMS preventive maintenance and a spare parts inventory Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(b)(5)(v) SOP for CPMS data recording, calculations and reporting Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(b)(5)(vi) SOP to implement corrective actions if CPMS is not operating properly Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(c) For flare CPMS (except pilot monitoring), meet out-of-control procedures in (c)(1)-(2) Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(c)(1) CPMS is out-of-control if low/mid/high-level calibration drift exceeds 2X Table 13 spec Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(c)(2) If CPMS is out-of-control take corrective actions as described in this citation Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(d) Reduce flare CPMS data as per (d)(1)-(3) Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(d)(1) Round flare CPMS data to same number of significant digits used in the operating limit Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(d)(2) Identify periods of non-operation of the process unit which feeds vent gas to flare Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(d)(3) Exclude data from out-of-control periods in CPMS 15-minute block averages Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(e) For monitors used to determine compositional analysis the GC must meet (e)(1)-(3) Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(e)(1) GC must meet QA requirements in MACT CC Table 13 Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(e)(2) GC calibration gases must meet either (e)(2)(i) or (e)(2)(ii) Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(e)(2)(i) GC cal gas includes all compounds listed in this citation reasonably expected in vent gas Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(e)(2)(ii) GC cal gas is surrogate that contains hydrogen and normal C1 through C5 compounds Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(e)(3) If surrogate cal gas used per (e)(2)(ii), must comply with (3)(i)- (iii) Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(e)(3)(i) Must use response factor for nearest normal HC to quantify unknown components Monitoring/Testing
Flares GRP-ESAF 1018, 1067, OL3FLRA/B/C 63.671(e)(3)(ii) Must use response factor for n-pentane to quantify components that elute after n-pentane Monitoring/Testing


D2 - 63YY-8 - GRP-ESAF Page 13 of 21







Appendix D1 - OP-2 Table 2 Revision 1 - New EMACT RTR Regulatory Citations for Group ID GRP-EGF - SOP Index 63YY-7


Types of
Affected Source(s) Source or Group IDs in OP-2 and OP-REQ3 Regulatory  Citation Requirement Description


Requirement
Type


Maintenance Vents OL3-EMPU 63.1103(e)(5) MV – Requirement to designate Maintenance Vents (MVs) Requirement
Maintenance Vents OL3-EMPU 63.1103(e)(5)(i) MV – De-inventory equipment to flare before venting to atmosphere via MV Requirement
Maintenance Vents OL3-EMPU 63.1103(e)(5)(i)(A) MV – OK to open equipment if LEL < 10% measured in situ Requirement
Maintenance Vents OL3-EMPU 63.1103(e)(5)(i)(B) MV –  No in situ LEL meter – reduce P to < 5 psig – no active venting until LEL < 10% Requirement
Maintenance Vents OL3-EMPU 63.1103(e)(5)(i)(C) MV – OK to open equipment if it contains < 50 lb VOC Requirement
Maintenance Vents OL3-EMPU 63.1103(e)(5)(i)(D) MV – Option to reduce P to ? 2 psig and install/remove blind flange Requirement
Maintenance Vents OL3-EMPU 63.1103(e)(5)(ii) MV – If LEL monitor used, must follow manufacturers calibration and maintenance procedures Requirement
Maintenance Vents OL3-EMPU 63.1103(e)(5)(iii) MV – If 50 lb VOC option is used, engineering study must be performed Requirement
Maintenance Vents OL3-EMPU 63.1109(f) MV Records – For each MV opening, keep records per (f)(1)-(5) Recordkeeping
Maintenance Vents OL3-EMPU 63.1109(f)(1) MV Records – Maintain SOPs to de-inventory equipment Recordkeeping
Maintenance Vents OL3-EMPU 63.1109(f)(2) MV Records – Records for in-situ LEL readings > 10% Recordkeeping
Maintenance Vents OL3-EMPU 63.1109(f)(3) MV Records – Records for P/LEL option where P < 5 psig or LEL >10% and active purging started Recordkeeping
Maintenance Vents OL3-EMPU 63.1109(f)(4) MV Records – Records of engineering assessment if 50 lb VOC option used on MV Recordkeeping
Maintenance Vents OL3-EMPU 63.1109(f)(5) MV Records – Records required if < 2 psig and blind flange option is required w/ explanation Recordkeeping
Maintenance Vents OL3-EMPU 63.1100(e)(5) Reports – MV periodic reports include information in (5)(i)-(iv) for release exceeding limits Reporting
Maintenance Vents OL3-EMPU 63.1110(e)(5)(i) Reports – MV and equipment served by MV Reporting
Maintenance Vents OL3-EMPU 63.1110(e)(5)(ii) Reports – Date and time MV opened to atmosphere Reporting
Maintenance Vents OL3-EMPU 63.1110(e)(5)(iii) Reports – Measured parameters during MV opening Reporting
Maintenance Vents OL3-EMPU 63.1110(e)(5)(iv) Reports – Estimate of OHAP emitted during MV event Reporting
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Appendix D1 - OP-2 Table 2 Revision 1 - New EMACT RTR Regulatory Citations for Group ID GRP-EGF - SOP Index 63YY-7


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Bypass Lines NA OL3-Various Process Vent IDs 63.1103(e)(3) - Table 7(i) Comply with bypass line requirements in 63.1103(e)(6) and (9) Requirement
Bypass Lines NA OL3-Various Process Vent IDs 63.1103(e)(6) Bypass Lines (BL) – any bypass of emissions from control device to atmosphere is violation Requirement
Bypass Lines NA OL3-Various Process Vent IDs 63.1103(e)(6)(i) BL – possible exemptions Requirement
Bypass Lines NA OL3-Various Process Vent IDs 63.1103(e)(6)(ii) BL – capped or blinded open-ended lines and double valves lines not subject to BL requirements Requirement
Bypass Lines NA OL3-Various Process Vent IDs 63.1109(g) BL Records – Records required for bypass lines Recordkeeping
Bypass Lines NA OL3-Various Process Vent IDs 63.1110(e)(6) Reports – BL periodic reports must include information describing bypass of control device Reporting
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Appendix D1 - OP-2 Table 2 Revision 1 - New EMACT RTR Regulatory Citations for Group ID GRP-EGF - SOP Index 63YY-7


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Storage Vessel Degassing NA OL3-EMPU 63.1103(e)(10) SVD – Degas until < 10% LEL for any vessel storing a liquid than contains HAP(s) Requirement
Storage Vessel Degassing NA OL3-EMPU 63.1103(e)(10)(i) SVD – Remove liquids as much as practicable prior to Storage Vessel Degassing (SVD) Requirement
Storage Vessel Degassing NA OL3-EMPU 63.1103(e)(10)(ii)(A) SVD – Control SVD emissions of total OHAP by 98% by routing to a flare Requirement
Storage Vessel Degassing NA OL3-EMPU 63.1103(e)(10)(ii)(B) SVD – Control SVD emissions of total OHAP by 98% by routing to a non-flare control device Requirement
Storage Vessel Degassing NA OL3-EMPU 63.1103(e)(10)(ii)(C) SVD – Control SVD emissions of total OHAP by 98% by routing to a fuel gas system or process Requirement
Storage Vessel Degassing NA OL3-EMPU 63.1103(e)(10)(iii) SVD – Maintain records, including site SVD procedures, to show general duty compliance Recordkeeping
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Appendix D1 - OP-2 Table 2 Revision 1 - New EMACT RTR Regulatory Citations for Group ID GRP-EGF - SOP Index 63YY-7


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(1) PRDs – Except during pressure release, PRDs in gas/vapor OHAP service maintain < 500 ppmv Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(2) PRDs – PRDs in gas/vapor OHAP service follow (2)(i)-(iii) following a pressure release Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(2)(i) PRDs – After release (if no rupture disk), monitor within 5 calendar days to show < 500 ppm Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(2)(ii) PRDs – After release if rupture disk present, replace disk within 5 calendar days Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(2)(iii) PRDs – If rupture disk only (no PRD) replace disk within 5 calendar days after release Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3) PRDs – Pressure Release Management: follow (3)(i)-(v) for all PRDs in OHAP service Monitoring/Testing
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(i) PRDs – Install monitoring system that meets (3)(i)(A)-(C) Monitoring/Testing
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(i)(A) PRDs – Monitoring system must identify any pressure release Monitoring/Testing
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(i)(B) PRDs – Monitoring system must record time and duration of each pressure release Monitoring/Testing
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(i)(C) PRDs – Monitoring system must notify operators of release with various types of monitors Monitoring/Testing
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(ii) PRDs – Must apply at least 3 redundant prevention measures to each PRD as per (A)-(E) Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(ii)(A) PRDs – Option 1: Install flow, temperature, liquid level, pressure indicators Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(ii)(B) PRDs – Option 2: Document routine inspection/maintenance programs and/or operator training Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(ii)(C) PRDs – Option 3: Employ inherently safter designs or safety instrumentation systems Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(ii)(D) PRDs – Option 4: Employ deluge systems Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(ii)(E) PRDs – Option 5: Install staged release where first release goes to a flare or control device Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(iii) PRDs – Atmospheric PRD releases require root cause and corrective action analyses and calcs Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(iv) PRDs – Determine calendar year count of release events for each PRD Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(v) PRDs – Atmospheric PRD releases are violations if any (v)(A)-(C) conditions are met Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(v)(A) PRDs – Any PRD release which root cause is operator error or poor maintenance is violation Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(v)(B) PRDs – Any second PRD release event within 3 calendar years with same root cause/equipment Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(3)(v)(C) PRDs – Any third release from same PRD within 3 calendar years except for force majeure Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(4)(ii) PRDs – PRDs routed to control must meet certain MACT SS requirements Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(4)(iii) PRDs – PRDs to drain system OK if drain system meets certain BWON requirements Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(6) PRDs – Root cause (RC) & corrective action (CA) analysis no later than 45 days after PRD release Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(6)(i) PRDs –  Single RC/CA analysis OK for 1 event where over 2 PRDs on same equipment release Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(6)(ii) PRDs –  Single RC/CA analysis OK for multiple PRD release event if caused by force majeure Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(6)(iii) PRDs –  Rules for single PRD with multiple release events Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(7) PRDs –  When RC/CA required, CA must be implemented Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(7)(i) PRDs –  Implement CA within 45 days, or document why no CA required Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(7)(ii) PRDs –  If CA requires > 45 days, develop CA plan and implementation schedule Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(7)(iii) PRDs –  Within 45 days, record CA completed to date, and detailed implementation schedule Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1107(h)(8) PRDs – Flowing pilot-operated PRDs prohibited Requirement
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1109(i) PRD Records – For each PRD subject to PR release management maintain records per (i)(1)-(3) Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1109(i)(1) PRD Records – Identify release prevention measures per 63.107(h)(3)(ii) Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1109(i)(2) PRD Records – Number releases per calendar year and number root cause was force majeure Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1109(i)(3) PRD Records – For each PRD release to atmosphere, keep records per (i)(3)(i)-(iv) Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1109(i)(3)(i) PRD Records – Start and end time of each PRD release to atmosphere Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1109(i)(3)(ii) PRD Records – Data, assumptions and calculations used to estimate mass OHAP released Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1109(i)(3)(iii) PRD Records – PRD release RC/CA analyses and actions with explanations Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1109(i)(3)(iv) PRD Records – When CA required, description of CA within 45 days and schedule if not complete Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1110(e)(8) Reports – C=C plant PRD periodic reports include information in (8)(i)-(iii) Reporting
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1110(e)(8)(i) Reports – Report PRD instrument readings > 500 ppm Reporting
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1110(e)(8)(ii) Reports – Report confirmation that all required PRD monitoring was performed Reporting
Atmospheric PRDs in OHAP Service NA OL3-Various Fugitive Units 63.1110(e)(8)(iii) Reports – Report each PRD release and results of RC/CA analysis Reporting
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Appendix D1 - OP-2 Table 2 Revision 1 - New EMACT RTR Regulatory Citations for Group ID GRP-EGF - SOP Index 63YY-7


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(3) - Table 7(j) Comply with ethylene cracking funrance decoking requirements in 63.1103(e)(7) and (8) Requirement
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(7) Decoking (DC) – use at least two specified control methods in (ii) through (v) Requirement
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(7)(i) DC – Daily inspection of firebox burners Requirement
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(7)(i)(A) DC - If shutdown causes emissions > delaying repair, fix during next decoking or shutdown Requirement
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(7)(i)(B) DC – If shutdown causes emissions < delaying repair, shut down furnace and fix Requirement
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(7)(iii) DC – Monitor T at radiant tubes outlet to ensure tubes don’t become too hot Monitoring/Testing
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(7)(iv) DC – Monitor - After docking, verify decoke air no longer being added before restarting furnace Monitoring/Testing
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(7)(v) DC – Monitor - After decoking, inject material in feed or steam to reduce coke formation Monitoring/Testing
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(8) IVI – Monitor - Conduct furnace isolation valve inspections per (i) and (ii) Monitoring/Testing
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(8)(i) IVI – Monitor - Inspect isolation valve prior to decoking and fix if poor isolation Monitoring/Testing
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1103(e)(8)(ii) IVI – Monitor - Inspect isolation valve after decoking and fix if poor isolation Monitoring/Testing
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1109(h) DC Records – Records to be maintained for each decoking (DC) operation Recordkeeping
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1109(h)(1) DC Records – Record of date/time/results/repairs after firebox inspection Recordkeeping
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1109(h)(1)(i) DC Records – If burner repair takes > 1 calendar day, the reason for the delay Recordkeeping
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1109(h)(1)(ii) DC Records – If burner repair takes > 1 calendar day, emissions estimate and justification Recordkeeping
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1109(h)(1)(iii) DC Records – If burner repair takes > 1 day, date repair completed or schedule for repair Recordkeeping
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1109(h)(2) DC Records – If CO2 monitoring used, record of CO2 readings and monitoring criteria Recordkeeping
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1109(h)(3) DC Records – If T monitoring used, record of T readings and target T to reduce firing Recordkeeping
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1109(h)(4) DC Records – If DC air monitoring used, record that decoke air not being added after DC cycle Recordkeeping
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1109(h)(5) DC Records – If feed or steam material injection used, record that treatment injection occurred Recordkeeping
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1109(h)(6) DC Records – Record documenting daily DC isolation valve inspection occurred and results Recordkeeping
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1110(e)(7) Reports – DC periodic reports for C=C furnace include information in (7)(i)-(iii) Reporting
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1110(e)(7)(i) Reports – Report instances when DC control measures were not followed Reporting
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1110(e)(7)(ii) Reports – Report instances when isolation valve inspections were not performed Reporting
Furnace Decoking GRP-OL3DK OL3-DK1, OL3-DK2 63.1110(e)(7)(iii) Reports – Report instances when isolation valve repairs exceeded 1 calendar day Reporting
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Appendix D1 - OP-2 Table 2 Revision 1 - New EMACT RTR Regulatory Citations for Group ID GRP-EGF - SOP Index 63YY-7


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Heat Exchange Systems NA OL3-CTWR 63.1103(e)(3) - Table 7(h) For heat exchange systems in OHAP service comply with 40 CFR 63 Subpart XX requirements Requirement
Heat Exchange Systems NA OL3-CTWR 63.1085(e) Post-RTR must now monitor for strippable hydrocarbons per 63.1086(e) Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1085(f) Post-RTR must now repair leaks per 63.1087(c)-(d) unless DOR per 63.1088(d) Requirement
Heat Exchange Systems NA OL3-CTWR 63.1086(e) Post-RTR must perform monitoring of each affected HES per (e)(1)-(5) Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(1) Post-RTR identifies monitoring locations for closed-loop recirculating HES in (e)(1)(i) or (ii) Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(1)(i) Post-RTR monitor each CT return line or any representative riser prior to exposure to air Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(1)(ii) Post-RTR monitor HE exit lines so each HE or group of HEs in HES is covered by the location Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(2) Post-RTR identifies monitoring locations for once-through HES Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(3) Post-RTR comply with either strippable organic action level or mass emission rate action level Requirement
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(3)(i) Post-RTR use Modified El Paso Method (MEPM) to monitor strippable organic using an FID Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(3)(ii) Post-RTR convert MEPM readings to mass emission rates using calculations in MEPM Requirement
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(4) Post-RTR comply with monitoring frequency and Leak Action Level (LAL) in (e)(4)(i)-(iii) Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(4)(i) Post-RTR existing source monitor quarterly – if leaking HES monitor monthly at specified LAL Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(4)(ii) Post-RTR intermediate source monitor per (e)(4)(ii)(A)-(B) Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(4)(ii)(A) Post-RTR monitor weekly for 6 months, then monthly – must monitor weekly if leaking HES Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(4)(ii)(B) Post-RTR monitor weekly for 6 months, then monthly – must monitor weekly if leaking HES Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(4)(iii) Post-RTR new source monitor weekly for 6 months, then monthly – monitor weekly if HES leaks Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(5) Post-RTR leak definition is per (5)(i)-(ii) Requirement
Heat Exchange Systems NA OL3-CTWR 63.1086(e)(5)(ii) Post-RTR recirculating HES leak parameter is stripped organic concentration from MEPM Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1087(c) Post-RTR if HE leak detected must repair leak to below action level within 45 days unless DOR Requirement
Heat Exchange Systems NA OL3-CTWR 63.1087(c)(1) Post-RTR leak repair option 1 = physical modifications to HE, like welding or tube replacement Requirement
Heat Exchange Systems NA OL3-CTWR 63.1087(c)(2) Post-RTR leak repair option 2 = blocking the leaking tube within the HE Requirement
Heat Exchange Systems NA OL3-CTWR 63.1087(c)(3) Post-RTR leak repair option 3 = changing pressure so water flows into process fluid Requirement
Heat Exchange Systems NA OL3-CTWR 63.1087(c)(4) Post-RTR leak repair option 4 = replace the HE or HE tube bundle Requirement
Heat Exchange Systems NA OL3-CTWR 63.1087(c)(5) Post-RTR leak repair option 5 = isolating, bypassing or otherwise removing HE from service Requirement
Heat Exchange Systems NA OL3-CTWR 63.1087(d) Post-RTR if leak found in CW return line, monitor HEs and HE groups to isolate leak source Monitoring/Testing
Heat Exchange Systems NA OL3-CTWR 63.1088(d) Post-RTR DOR – May delay repair if either (d)(1) or (2) is met and leak < DOR action level in (3) Requirement
Heat Exchange Systems NA OL3-CTWR 63.1088(d)(1) Post-RTR DOR – OK if fix infeasible  w/o shutdown – if  leak > DOR action level, fix within 30 days Requirement
Heat Exchange Systems NA OL3-CTWR 63.1088(d)(2) Post-RTR DOR – No parts/staff to fix leak - if  leak > DOR action level, fix within 30 days Requirement
Heat Exchange Systems NA OL3-CTWR 63.1088(d)(3) Post-RTR DOR – DOR action level 62 ppmv; is < 10K gpm circulation, DOR action level = 1.8 kg/hr Requirement
Heat Exchange Systems NA OL3-CTWR 63.1088(d)(3)(ii) Post-RTR DOR – DOR rules for recirculating HES Requirement
Heat Exchange Systems NA OL3-CTWR 63.1089(d) Post RTR HE Records – keep documentation of DOR as per (d)(1)-(4) Recordkeeping
Heat Exchange Systems NA OL3-CTWR 63.1089(d)(1) Post RTR HE Records – document reason for DOR Recordkeeping
Heat Exchange Systems NA OL3-CTWR 63.1089(d)(2) Post RTR HE Records – document schedule for completing repair as soon as practical Recordkeeping
Heat Exchange Systems NA OL3-CTWR 63.1089(d)(3) Post RTR HE Records – document date leak found and all subsequent monitoring during DOR Recordkeeping
Heat Exchange Systems NA OL3-CTWR 63.1089(d)(4) Post RTR HE Records – document total organic emissions from HES for each DOR interval Recordkeeping
Heat Exchange Systems NA OL3-CTWR 63.1089(d)(4)(i) Post RTR HE Records – allowable methods for estimating total organic emissions from leak Recordkeeping
Heat Exchange Systems NA OL3-CTWR 63.1089(d)(4)(ii) Post RTR HE Records - allowable methods for estimating total organic emissions from leak Recordkeeping
Heat Exchange Systems NA OL3-CTWR 63.1089(d)(4)(iii) Post RTR HE Records - allowable methods for estimating total organic emissions from leak Recordkeeping
Heat Exchange Systems NA OL3-CTWR 63.1090 Post RTR HE Reports – For each DOR, report delay in semiannual (periodic) report Reporting
Heat Exchange Systems NA OL3-CTWR 63.1090(f) Post RTR HE Reports – Periodic reports must contain information in (f)(1)-(5) Reporting
Heat Exchange Systems NA OL3-CTWR 63.1090(f)(1) Post RTR HE Reports – Number of HES subject to leak monitoring Reporting
Heat Exchange Systems NA OL3-CTWR 63.1090(f)(2) Post RTR HE Reports – Number of HES found to be leaking during reporting period Reporting
Heat Exchange Systems NA OL3-CTWR 63.1090(f)(3) Post RTR HE Reports – Information to include for each monitored leak > leak action level Reporting
Heat Exchange Systems NA OL3-CTWR 63.1090(f)(4) Post RTR HE Reports – Information to include for all leaks repaired (including DOR) during period Reporting
Heat Exchange Systems NA OL3-CTWR 63.1090(f)(5) Post RTR HE Reports – Information to include for DOR leaks during reporting period Requirement
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Appendix D1 - OP-2 Table 2 Revision 1 - New EMACT RTR Regulatory Citations for Group ID GRP-EGF - SOP Index 63YY-7


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


EMPU NA OL3-EMPU 63.1103(e)(3) Comply with MACT YY Table 7 for SVs, PVs, TRs, fugitives, waste     Requirement
EMPU NA OL3-EMPU 63.1103(e)(9) SSM – Startup, Shutdown and Malfunction (SSM) exemption re Requirement
EMPU NA OL3-EMPU 63.1103(e)(9)(i) SSM – Specific language removed from regulation to eliminate  Informational
EMPU NA OL3-EMPU 63.1103(e)(9)(ii) SSM – Specific language removed from regulation to eliminate  Informational
EMPU NA OL3-EMPU 63.1103(e)(9)(iii) SSM – Specific language removed from regulation to eliminate  Informational
EMPU NA OL3-EMPU 63.1103(e)(9)(iv) SSM – Specific language removed from regulation to eliminate  Informational
EMPU NA OL3-EMPU 63.1103(e)(9)(v) SSM – Specific language removed from regulation to eliminate  Informational
EMPU NA OL3-EMPU 63.1103(e)(9)(vi) SSM – Specific language removed from regulation to eliminate  Informational
EMPU NA OL3-EMPU 63.1103(e)(9)(vii) SSM – Specific language removed from regulation to eliminate  Informational
EMPU NA OL3-EMPU 63.1103(e)(9)(viii) SSM – Specific language removed from regulation to eliminate  Informational
EMPU NA OL3-EMPU 63.1103(e)(9)(ix) SSM – Specific language removed from regulation to eliminate  Informational
EMPU NA OL3-EMPU 63.1103(e)(9)(x) SSM – Specific language removed from regulation to eliminate  Informational
EMPU NA OL3-EMPU 63.1103(e)(9)(xi) SSM – Specific language removed from regulation to eliminate  Informational
EMPU NA OL3-EMPU 63.1103(e)(9)(xii) SSM – Specific language removed from regulation to eliminate  Informational
EMPU NA OL3-EMPU 63.1103(e)(9)(xiii) SSM – Specific language removed from regulation to eliminate  Informational
EMPU NA OL3-EMPU 63.1103(e)(9)(xiv) SSM – Specific language removed from regulation to eliminate  Informational
EMPU NA OL3-EMPU 63.1103(e)(9)(xv) SSM – Specific language removed from regulation to eliminate  Informational
EMPU NA OL3-EMPU 63.1103(e)(9)(xvi) SSM – Specific language removed from regulation to eliminate  Informational
EMPU NA OL3-EMPU 63.1103(e)(9)(xvii) SSM – Specific language removed from regulation to eliminate  Informational
EMPU NA OL3-EMPU 63.1103(e)(9)(xviii) SSM – Specific language removed from regulation to eliminate  Informational
EMPU NA OL3-EMPU 63.1103(e)(9)(xix) SSM – Specific language removed from regulation to eliminate  Informational
EMPU NA OL3-EMPU 63.1103(e)(9)(xx) SSM – Specific language removed from regulation to eliminate  Informational
EMPU NA OL3-EMPU 63.1108(a) Post RTR, only comply with (a)(3), (4), (6) and (7) Informational
EMPU NA Not Applicable 63.1108(a)(3) Requirements for batch processes Requirement
EMPU NA OL3-EMPU 63.1108(a)(4)(i) Post RTR, emission limits and parameter ranges apply at all tim     Requirement
EMPU NA OL3-EMPU 63.1108(a)(4)(ii) General duty to follow good air pollution control practices at a  Requirement
EMPU NA OL3-EMPU 63.1108(a)(6) Malfunctions shall be corrected as soon as practicable after the  Requirement
EMPU NA OL3-EMPU 63.1108(a)(7) Operations and maintenance requirements under MACT are en Requirement
EMPU NA OL3-EMPU 63.1108(b)(1)(ii) Post RTR, there are no longer any excused excursions of CPMS Monitoring/Testing
EMPU NA OL3-EMPU 63.1108(b)(2) Post RTR no excused excursions of CPMS except non-operation    Monitoring/Testing
EMPU NA OL3-EMPU 63.1108(b)(3) Must follow acceptable operation and maintenance procedure Requirement
EMPU NA OL3-EMPU 63.1108(b)(4)(i) Applicability assessments using testing must perform three tes  Monitoring/Testing
EMPU NA OL3-EMPU 63.1108(b)(4)(ii)(B) Post RTR performance tests must be conducted under represen  Monitoring/Testing
EMPU NA OL3-EMPU 63.1110(a) Reports – Submit reports specified in (a)(1)-(8) and (10) Reporting
EMPU NA OL3-EMPU 63.1110(a)(1) Reports - Notification of Initial Startup of MACT YY Source per 6    Reporting
EMPU NA OL3-EMPU 63.1110(a)(2) Reports - Initial  Notification of MACT YY Source per 63.1110(c)   Reporting
EMPU NA OL3-EMPU 63.1110(a)(4) Reports - Notification of Compliance Status (NOCS) per 63.1110 Reporting
EMPU NA OL3-EMPU 63.1110(a)(5) Reports - Periodic Reports per 63.1110(e) Reporting
EMPU NA OL3-EMPU 63.1110(a)(6) Reports - Application of construction or reconstruction - compl  Reporting
EMPU NA OL3-EMPU 63.1110(a)(7) Reports – Startup, Shutdown and Malfunction Reports (not req  Reporting
EMPU NA OL3-EMPU 63.1110(a)(8) Reports - Submit other reports as specified elsewhere in MACT Reporting
EMPU NA OL3-EMPU 63.1110(a)(9) Reports - Pre-RTR Performance Test Reports - Superseded by 6 Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(i) Reports – Post RTR, submit any performance test results as per Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(i)(A) Reports – If possible, submit performance test results via CEDR     Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(i)(B) Reports – If data does not fit ERT, submit such results as altern    Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(i)(C) Reports – For CBI, submit performance test results using electr    Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(ii) Reports – Post RTR submit NOCS and periodic reports via CEDR    Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iii) Reports – Provisions for non-submittal of reports due to CEDRI   Reporting
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Appendix D1 - OP-2 Table 2 Revision 1 - New EMACT RTR Regulatory Citations for Group ID GRP-EGF - SOP Index 63YY-7


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


EMPU NA OL3-EMPU 63.1110(a)(10)(iii)(A) Reports – Must have been precluded from accessing CEDRI and   Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iii)(B) Reports – Outage must have occurred with the period of time 5    Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iii)(C) Reports – Outage may be either planned or unplanned Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iii)(D) Reports – Submit notification to EPA ASAP Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iii)(E) Reports – Contents of required notification report in (E)(1)-(4) Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iii)(F) Reports – Must accept deadline extension solely at EPA’s discre Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iii)(G) Reports – Notification report must be submitted electronically    Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iv) Reports – Provisions for claiming force majeure for late CEDRI r    Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iv)(A) Reports – Force majeure event occurred with the period of tim      Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iv)(B) Reports – Submit notification to EPA ASAP Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iv)(C) Reports – Contents of required notification report in (C)(1)-(4) Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iv)(D) Reports – Must accept deadline extension solely at EPA’s discre Reporting
EMPU NA OL3-EMPU 63.1110(a)(10)(iv)(E) Reports – Notification report must be submitted electronically     Reporting
EMPU NA OL3-EMPU 63.1110(b) Reports - Notification of Initial Startup of MACT YY Source per 6    Reporting
EMPU NA OL3-EMPU 63.1110(c) Reports - Initial  Notification of MACT YY Source per 63.1110(c)   Reporting
EMPU NA OL3-EMPU 63.1110(d)(1) Reports – NOCS meet (d)(1)(i)-(ii). C=C plants also add (iv)-(v) 1     Reporting
EMPU NA OL3-EMPU 63.1110(d)(1)(i) Reports – Except for (d)(1)(iv)-(v), submit as per subpart or in T    Reporting
EMPU NA OL3-EMPU 63.1110(d)(1)(iv) Reports – NOCS information required for C=C plant flares post- Reporting
EMPU NA OL3-EMPU 63.1110(d)(1)(v) Reports – NOCS information required for PRDs in OHAP service  Reporting
EMPU NA OL3-EMPU 63.1110(d)(1)(v)(A) Reports – Information on PRD monitoring systems and process  Reporting
EMPU NA OL3-EMPU 63.1110(d)(1)(v)(B) Reports – Information on prevention measures employed for e   Reporting
EMPU NA OL3-EMPU 63.1110(e)(1) Reports – Periodic reports as per subparts except for (e)(4)-(8) Reporting
EMPU NA OL3-EMPU 63.1110(e)(2) Reports – Periodic reports due 60 days after each 6-month per Reporting
EMPU NA OL3-EMPU 63.1110(e)(3) Reports – Information submitted in Title V report need not be s    Reporting
EMPU NA OL3-EMPU 63.1110(f) Reports – All reports must contain information in (f)(1)-(4) Reporting
EMPU NA OL3-EMPU 63.1110(f)(1) Reports – Name, address and telephone number of owner/ope Reporting
EMPU NA OL3-EMPU 63.1110(f)(2) Reports – Name, address and telephone number of person to c   Reporting
EMPU NA OL3-EMPU 63.1110(f)(3) Reports – Address (physical location) of the facility Reporting
EMPU NA OL3-EMPU 63.1110(f)(4) Reports – Identification of each affected source covered by the Reporting
EMPU NA OL3-EMPU 63.1110(g)(1) Reports – Submit reports both via CEDRI and hard copy Reporting
EMPU NA OL3-EMPU 63.1110(g)(2) Reports – OK to provide EPA with copy of reports sent to State Reporting
EMPU NA OL3-EMPU 63.1111(a) Pre-RTR SSM Plan Required – SSM Plan required only until July  Requirement
EMPU NA OL3-EMPU 63.1111(b) Pre-RTR SSM Reporting  – Old SSM reporting required only unt    Reporting
EMPU NA OL3-EMPU 63.1111(c) Post-RTR Malfunction R&R – After July 6, 2023, follow these re Recordkeeping
EMPU NA OL3-EMPU 63.1111(c)(1) Post-RTR Malfunction R&R – Keep malfunction records in (c)(1) Recordkeeping
EMPU NA OL3-EMPU 63.1111(c)(1)(i) Post-RTR Malfunction R&R – Record of each malfunction wher   Recordkeeping
EMPU NA OL3-EMPU 63.1111(c)(1)(ii) Post-RTR Malfunction R&R – Record of affected malfunctions i  Recordkeeping
EMPU NA OL3-EMPU 63.1111(c)(1)(iii) Post-RTR Malfunction R&R – Record of affected malfunctions a    Recordkeeping
EMPU NA OL3-EMPU 63.1111(c)(2) Post-RTR Malfunction R&R – Report each affected malfunction   Reporting
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Appendix E - Flare Unit Attributes 
Form OP-UA7 
 







Flare Attributes
Federal Operating Permit Program


Texas Commission on Environmental Quality


Unit AI Revision 
No. Unit ID No. Group ID No. Unit Name/Description CAM PCA AI


Preconstruction 
Authorization 


(PCA) Category


Authorization/ 
Registration 


Number


Permit By Rule 
(PBR) Number


PBR 
Effective 


Date


A 1 EGF-1 GRP-EGF Enclosed Ground Flare 1 NSR Permit 107518


A 1 EGF-1 GRP-EGF Enclosed Ground Flare 1 PSD PSDTX1383M2


A 1 EGF-1 GRP-EGF Enclosed Ground Flare 1 GHG GHGPSDTX48
M1


A 2 EGF-2 GRP-EGF Enclosed Ground Flare 2 NSR Permit 107518


A 2 EGF-2 GRP-EGF Enclosed Ground Flare 2 PSD PSDTX1383M2


A 2 EGF-2 GRP-EGF Enclosed Ground Flare 2 GHG GHGPSDTX48
M1


A 3 EGF-3 GRP-EGF Enclosed Ground Flare 3 NSR Permit 107518


A 3 EGF-3 GRP-EGF Enclosed Ground Flare 3 PSD PSDTX1383M2


A 3 EGF-3 GRP-EGF Enclosed Ground Flare 3 GHG GHGPSDTX48
M1


A 4 EGF-4 GRP-EGF Enclosed Ground Flare 4 NSR Permit 107518


A 4 EGF-4 GRP-EGF Enclosed Ground Flare 4 PSD PSDTX1383M2


A 4 EGF-4 GRP-EGF Enclosed Ground Flare 4 GHG GHGPSDTX48
M1


A 5 1018 GRP-ESAF Olefins 1 Elevated Flare NSR Permit 107518


A 5 1018 GRP-ESAF Olefins 1 Elevated Flare PSD PSDTX1383M2


A 5 1018 GRP-ESAF Olefins 1 Elevated Flare GHG GHGPSDTX48
M1


A 6 1067 GRP-ESAF Olefins 2 Elevated Flare NSR Permit 107518


A 6 1067 GRP-ESAF Olefins 2 Elevated Flare PSD PSDTX1383M2


A 6 1067 GRP-ESAF Olefins 2 Elevated Flare GHG GHGPSDTX48
M1


7 OL3-FLRA/B/C GRP-ESAF Olefins 3 Elevated Flare A, 
B, C NSR Permit 107518


7 OL3-FLRA/B/C GRP-ESAF Olefins 3 Elevated Flare A, 
B, C PSD PSDTX1383M2


7 OL3-FLRA/B/C GRP-ESAF Olefins 3 Elevated Flare A, 
B, C GHG GHGPSDTX48


M1


Form OP-SUM - Individual Unit Summary
Table 1







Flare Attributes
Form OP-UA7


Federal Operating Permit Program
Texas Commission on Environmental Quality


Unit ID No. SOP/GOP Index 
No. Acid Gases Only Emergency/Upset 


Conditions Only
Alternate Opacity 
Limitation (AOL) AOL ID No. Construction Date


GRP-EGF R1111 No No No NA 72+
GRP-ESAF R1111 No No No NA 72+


Go to the Table of Contents


Table 1: Title 30 Texas Administrative Code Chapter 111 (30 TAC Chapter 111)
Control of Air Pollution from Visible Emissions and Particulate Matter







Flare Attributes
Form OP-UA7


Federal Operating Permit Program
Texas Commission on Environmental Quality


Unit ID No. SOP Index No. Flare Applicability Operating Limits AMEL ID No. Pressure Assisted Flare Tip Velocity Perimeter Assist Air


GRP-EGF 63YY-7 OTHER REGOP NO 60-400 NONE
GRP-ESAF 63YY-8 OTHER REGOP NO 60-400 NONE


Go to the Table of Contents


Table 6: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)
Subpart CC: National Emission Standards for Hazardous Air Pollutants from Petroleum Refineries
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Appendix F - Major NSR Summary 
Crosswalk Table Form 20648 
 







Major NSR Summary Table 


Permit Numbers: 107518 and PSDTX1383M2 Issuance Date: November 24, 2025 


Emission 
Point No. (1) 


Source Name (2) Air Contaminant Name (3) 


Emission Rates Monitoring and 
Testing Requirements 


Recordkeeping 
Requirements 


Reporting 
Requirements 


lbs/hour TPY (4) Spec. Cond./Appl. 
Info. 


Spec. Cond./Appl. Info. 
Spec. Cond./Appl. 


Info. 


All Furnace 
EPNs (OL3-


FUR1 through  


OL3-FUR14) 


Pyrolysis Furnace 
Annual CAP 


NOx (6) 167.28 


3, 6, 31, 32, 33, 35, 36, 
37, 38 


3, 6, 31, 32, 33, 35, 36, 
37, 38, 44 


3, 31, 33 


CO (6) 472.16 


VOC (6) 165.84 


PM (6) 33.73 


PM10 (6) 33.73 


PM2.5 (6) 33.73 


NH3 (6) 60.18 


SO2 (6) 13.79 


OL3-FUR1 Pyrolysis Furnace 1 


NOx 5.50 (6) 


3, 6, 31, 32, 33, 35, 36, 
37, 38 


3, 6, 31, 32, 33, 35, 36, 
37, 38, 44 


3, 31, 33 


NOx (startup & shutdown) 15.00 (6) 


CO 7.70 (6) 


CO (startup & shutdown) 21.00 (6) 


VOC 2.70 (6) 


PM 0.55 (6) 


PM10 0.55 (6) 


PM2.5 0.55 (6) 


NH3 1.47 (6) 


SO2 0.22 (6) 







Major NSR Summary Table 


Permit Numbers: 107518 and PSDTX1383M2 Issuance Date: November 24, 2025 


Emission 
Point No. (1) 


Source Name (2) Air Contaminant Name (3) 


Emission Rates Monitoring and 
Testing Requirements 


Recordkeeping 
Requirements 


Reporting 
Requirements 


lbs/hour TPY (4) Spec. Cond./Appl. 
Info. 


Spec. Cond./Appl. Info. 
Spec. Cond./Appl. 


Info. 


OL3-FUR2 Pyrolysis Furnace 2 


NOx 5.50 (6) 


 
3, 6, 31, 32, 33, 35, 36, 


37, 38 


 
3, 6, 31, 32, 33, 35, 36, 


37, 38, 44 


 
3, 31, 33 


NOx (startup & shutdown) 15.00 (6) 


CO 7.70 (6) 


CO (startup & shutdown) 21.00 (6) 


VOC 2.70 (6) 


PM 0.55 (6) 


PM10 0.55 (6) 


PM2.5 0.55 (6) 


NH3 1.47 (6) 


SO2 0.22 (6) 


OL3-FUR3 Pyrolysis Furnace 3 


NOx 5.50 (6) 


 
3, 6, 31, 32, 33, 35, 36, 


37, 38 


 
3, 6, 31, 32, 33, 35, 36, 


37, 38, 44 


 
3, 31, 33 


NOx (startup & shutdown) 15.00 (6) 


CO 7.70 (6) 


CO (startup & shutdown) 21.00 (6) 


VOC 2.70 (6) 


PM 0.55 (6) 


PM10 0.55 (6) 


PM2.5 0.55 (6) 


NH3 1.47 (6) 


SO2 0.22 (6) 







Major NSR Summary Table 


Permit Numbers: 107518 and PSDTX1383M2 Issuance Date: November 24, 2025 


Emission 
Point No. (1) 


Source Name (2) Air Contaminant Name (3) 


Emission Rates Monitoring and 
Testing Requirements 


Recordkeeping 
Requirements 


Reporting 
Requirements 


lbs/hour TPY (4) Spec. Cond./Appl. 
Info. 


Spec. Cond./Appl. Info. 
Spec. Cond./Appl. 


Info. 


OL3-FUR4 Pyrolysis Furnace 4 


NOx 5.50 (6) 


 
3, 6, 31, 32, 33, 35, 36, 


37, 38 


 
3, 6, 31, 32, 33, 35, 36, 


37, 38, 44 


 
3, 31, 33 


NOx (startup & shutdown) 15.00 (6) 


CO 7.70 (6) 


CO (startup & shutdown) 21.00 (6) 


VOC 2.70 (6) 


PM 0.55 (6) 


PM10 0.55 (6) 


PM2.5 0.55 (6) 


NH3 1.47 (6) 


SO2 0.22 (6) 


OL3-FUR5 Pyrolysis Furnace 5 


NOx 5.50 (6) 


 
3, 6, 31, 32, 33, 35, 36, 


37, 38 


 
3, 6, 31, 32, 33, 35, 36, 


37, 38, 44 


 
3, 31, 33 


NOx (startup & shutdown) 15.00 (6) 


CO 7.70 (6) 


CO (startup & shutdown) 21.00 (6) 


VOC 2.70 (6) 


PM 0.55 (6) 


PM10 0.55 (6) 


PM2.5 0.55 (6) 


NH3 1.47 (6) 


SO2 0.22 (6) 







Major NSR Summary Table 


Permit Numbers: 107518 and PSDTX1383M2 Issuance Date: November 24, 2025 


Emission 
Point No. (1) 


Source Name (2) Air Contaminant Name (3) 


Emission Rates Monitoring and 
Testing Requirements 


Recordkeeping 
Requirements 


Reporting 
Requirements 


lbs/hour TPY (4) Spec. Cond./Appl. 
Info. 


Spec. Cond./Appl. Info. 
Spec. Cond./Appl. 


Info. 


OL3-FUR6 Pyrolysis Furnace 6 


NOx 5.50 (6) 


 
3, 6, 31, 32, 33, 35, 36, 


37, 38 


 
3, 6, 31, 32, 33, 35, 36, 


37, 38, 44 


 
3, 31, 33 


NOx (startup & shutdown) 15.00 (6) 


CO 7.70 (6) 


CO (startup & shutdown) 21.00 (6) 


VOC 2.70 (6) 


PM 0.55 (6) 


PM10 0.55 (6) 


PM2.5 0.55 (6) 


NH3 1.47 (6) 


SO2 0.22 (6) 


OL3-FUR7 Pyrolysis Furnace 7 


NOx 5.50 (6) 


 
3, 6, 31, 32, 33, 35, 36, 


37, 38 


 
3, 6, 31, 32, 33, 35, 36, 


37, 38, 44 


 
3, 31, 33 


NOx (startup & shutdown) 15.00 (6) 


CO 7.70 (6) 


CO (startup & shutdown) 21.00 (6) 


VOC 2.70 (6) 


PM 0.55 (6) 


PM10 0.55 (6) 


PM2.5 0.55 (6) 


NH3 1.47 (6) 


SO2 0.22 (6) 







Major NSR Summary Table 


Permit Numbers: 107518 and PSDTX1383M2 Issuance Date: November 24, 2025 


Emission 
Point No. (1) 


Source Name (2) Air Contaminant Name (3) 


Emission Rates Monitoring and 
Testing Requirements 


Recordkeeping 
Requirements 


Reporting 
Requirements 


lbs/hour TPY (4) Spec. Cond./Appl. 
Info. 


Spec. Cond./Appl. Info. 
Spec. Cond./Appl. 


Info. 


OL3-FUR8 Pyrolysis Furnace 8 


NOx 5.50 (6) 


 
3, 6, 31, 32, 33, 35, 36, 


37, 38 


 
3, 6, 31, 32, 33, 35, 36, 


37, 38, 44 


 
3, 31, 33 


NOx (startup & shutdown) 15.00 (6) 


CO 7.70 (6) 


CO (startup & shutdown) 21.00 (6) 


VOC 2.70 (6) 


PM 0.55 (6) 


PM10 0.55 (6) 


PM2.5 0.55 (6) 


NH3 1.47 (6) 


SO2 0.22 (6) 


OL3-FUR9 Pyrolysis Furnace 9 


NOx 5.50 (6) 


3, 6, 31, 32, 33, 35, 36, 
37, 38 


3, 6, 31, 32, 33, 35, 36, 
37, 38, 44 


3, 31, 33 


NOx (startup & shutdown) 15.00 (6) 


CO 7.70 (6) 


CO (startup & shutdown) 21.00 (6) 


VOC 2.70 (6) 


PM 0.55 (6) 


PM10 0.55 (6) 


PM2.5 0.55 (6) 


NH3 1.47 (6) 


SO2 0.22 (6) 







Major NSR Summary Table 


Permit Numbers: 107518 and PSDTX1383M2 Issuance Date: November 24, 2025 


Emission 
Point No. (1) 


Source Name (2) Air Contaminant Name (3) 


Emission Rates Monitoring and 
Testing Requirements 


Recordkeeping 
Requirements 


Reporting 
Requirements 


lbs/hour TPY (4) Spec. Cond./Appl. 
Info. 


Spec. Cond./Appl. Info. 
Spec. Cond./Appl. 


Info. 


OL3-FUR10 Pyrolysis Furnace 10 


NOx 5.50 (6) 


 
3, 6, 31, 32, 33, 35, 36, 


37, 38 


 
3, 6, 31, 32, 33, 35, 36, 


37, 38, 44 


 
3, 31, 33 


NOx (startup & shutdown) 15.00 (6) 


CO 7.70 (6) 


CO (startup & shutdown) 21.00 (6) 


VOC 2.70 (6) 


PM 0.55 (6) 


PM10 0.55 (6) 


PM2.5 0.55 (6) 


NH3 1.47 (6) 


SO2 0.22 (6) 


OL3-FUR11 Pyrolysis Furnace 11 


NOx 5.50 (6) 


 
3, 6, 31, 32, 33, 35, 36, 


37, 38 


 
3, 6, 31, 32, 33, 35, 36, 


37, 38, 44 


 
3, 31, 33 


NOx (startup & shutdown) 15.00 (6) 


CO 7.70 (6) 


CO (startup & shutdown) 21.00 (6) 


VOC 2.70 (6) 


PM 0.55 (6) 


PM10 0.55 (6) 


PM2.5 0.55 (6) 


NH3 1.47 (6) 


SO2 0.22 (6) 







Major NSR Summary Table 


Permit Numbers: 107518 and PSDTX1383M2 Issuance Date: November 24, 2025 


Emission 
Point No. (1) 


Source Name (2) Air Contaminant Name (3) 


Emission Rates Monitoring and 
Testing Requirements 


Recordkeeping 
Requirements 


Reporting 
Requirements 


lbs/hour TPY (4) Spec. Cond./Appl. 
Info. 


Spec. Cond./Appl. Info. 
Spec. Cond./Appl. 


Info. 


OL3-FUR12 Pyrolysis Furnace 12 


NOx 5.50 (6) 


 
3, 6, 31, 32, 33, 35, 36, 


37, 38 


 
3, 6, 31, 32, 33, 35, 36, 


37, 38, 44 


 
3, 31, 33 


NOx (startup & shutdown) 15.00 (6) 


CO 7.70 (6) 


CO (startup & shutdown) 21.00 (6) 


VOC 2.70 (6) 


PM 0.55 (6) 


PM10 0.55 (6) 


PM2.5 0.55 (6) 


NH3 1.47 (6) 


SO2 0.22 (6) 


OL3-FUR13 Pyrolysis Furnace 13 


NOx 5.50 (6) 


 
3, 6, 31, 32, 33, 35, 36, 


37, 38 


 
3, 6, 31, 32, 33, 35, 36, 


37, 38, 44 


 
3, 31, 33 


NOx (startup & shutdown) 15.00 (6) 


CO 7.70 (6) 


CO (startup & shutdown) 21.00 (6) 


VOC 2.70 (6) 


PM 0.55 (6) 


PM10 0.55 (6) 


PM2.5 0.55 (6) 


NH3 1.47 (6) 


SO2 0.22 (6) 







Major NSR Summary Table 


Permit Numbers: 107518 and PSDTX1383M2 Issuance Date: November 24, 2025 


Emission 
Point No. (1) 


Source Name (2) Air Contaminant Name (3) 


Emission Rates Monitoring and 
Testing Requirements 


Recordkeeping 
Requirements 


Reporting 
Requirements 


lbs/hour TPY (4) Spec. Cond./Appl. 
Info. 


Spec. Cond./Appl. Info. 
Spec. Cond./Appl. 


Info. 


OL3-FUR14 Pyrolysis Furnace 14 


NOx 5.50 (6) 


3, 6, 31, 32, 33, 35, 36, 
37, 38 


3, 6, 31, 32, 33, 35, 36, 
37, 38, 44 


3, 31, 33 


NOx (startup & shutdown) 15.00 (6) 


CO 7.70 (6) 


CO (startup & shutdown) 21.00 (6) 


VOC 2.70 (6) 


PM 0.55 (6) 


PM10 0.55 (6) 


PM2.5 0.55 (6) 


NH3 1.47 (6) 


SO2 0.22 (6) 


All Steam 
Boiler EPNs 
(OL3-BOIL1 
through  


OL3-BOIL4) 


Steam Boiler Annual 
CAP 


NOx (8) 75.51 


5, 9, 15, 31, 32, 34, 36, 
37, 38,  


5, 15, 31, 32, 34, 36, 37, 
38, 44 


5, 31, 34 


CO (8) 279.39 


VOC (8) 64.79 


PM (8) 18.88 


PM10 (8) 18.88 


PM2.5 (8) 18.88 


NH3 (8) 36.76 


SO2 (8) 75.14 







Major NSR Summary Table 


Permit Numbers: 107518 and PSDTX1383M2 Issuance Date: November 24, 2025 


Emission 
Point No. (1) 


Source Name (2) Air Contaminant Name (3) 


Emission Rates Monitoring and 
Testing Requirements 


Recordkeeping 
Requirements 


Reporting 
Requirements 


lbs/hour TPY (4) Spec. Cond./Appl. 
Info. 


Spec. Cond./Appl. Info. 
Spec. Cond./Appl. 


Info. 


OL3-BOIL1 Steam Boiler 1 


NOx 6.47 (8) 


5, 9, 14, 15, 31, 32, 34, 
36, 37, 38 


5, 9, 14, 15, 31, 32, 34, 
36, 37, 38, 44 


5, 31, 34 


NOx (startup & shutdown) 43.10 (8) 


CO 15.95 (8) 


VOC 3.70 (8) 


PM 1.08 (8) 


PM10 1.08 (8) 


PM2.5 1.08 (8) 


NH3 3.15 (8) 


SO2 4.29 (8) 


OL3-BOIL2 Steam Boiler 2 


NOx 6.47 (8) 


5, 9, 14, 15, 31, 32, 34, 
36, 37, 38 


5, 9, 14, 15, 31, 32, 34, 
36, 37, 38, 44 


5, 31, 34 


NOx (startup & shutdown) 43.10 (8) 


CO 15.95 (8) 


VOC 3.70 (8) 


PM 1.08 (8) 


PM10 1.08 (8) 


PM2.5 1.08 (8) 


NH3 3.15 (8) 


SO2 4.29 (8) 







Major NSR Summary Table 


Permit Numbers: 107518 and PSDTX1383M2 Issuance Date: November 24, 2025 


Emission 
Point No. (1) 


Source Name (2) Air Contaminant Name (3) 


Emission Rates Monitoring and 
Testing Requirements 


Recordkeeping 
Requirements 


Reporting 
Requirements 


lbs/hour TPY (4) Spec. Cond./Appl. 
Info. 


Spec. Cond./Appl. Info. 
Spec. Cond./Appl. 


Info. 


OL3-BOIL3 Steam Boiler 3 


NOx 6.47 (8) 


5, 9, 14, 15, 31, 32, 34, 
36, 37, 38 


5, 9, 14, 15, 31, 32, 34, 
36, 37, 38, 44 


5, 31, 34 


NOx (startup & shutdown) 43.10 (8) 


CO 15.95 (8) 


VOC 3.70 (8) 


PM 1.08 (8) 


PM10 1.08 (8) 


PM2.5 1.08 (8) 


NH3 3.15 (8) 


SO2 4.29 (8) 


OL3-BOIL4 Steam Boiler 4 


NOx 6.47 (8) 


5, 9, 14, 15, 31, 32, 34, 
36, 37, 38 


5, 9, 14, 15, 31, 32, 34, 
36, 37, 38, 44 


5, 31, 34 


NOx (startup & shutdown) 43.10 (8) 


CO 15.95 (8) 


VOC 3.70 (8) 


PM 1.08 (8) 


PM10 1.08 (8) 


PM2.5 1.08 (8) 


NH3 3.15 (8) 


SO2 4.29 (8) 







Major NSR Summary Table 


Permit Numbers: 107518 and PSDTX1383M2 Issuance Date: November 24, 2025 


Emission 
Point No. (1) 


Source Name (2) Air Contaminant Name (3) 


Emission Rates Monitoring and 
Testing Requirements 


Recordkeeping 
Requirements 


Reporting 
Requirements 


lbs/hour TPY (4) Spec. Cond./Appl. 
Info. 


Spec. Cond./Appl. Info. 
Spec. Cond./Appl. 


Info. 


OL3-DK1,  


OL3-DK2 


Decoking Drums 1 and 
2 (7) 


VOC <0.01 <0.01 


37, 38 37, 38, 44  


CO 196.07 68.66 


PM 0.52 0.18 


PM10 0.29 0.10 


PM2.5 0.25 0.09 


OL3-CTWR Olefins 3 Cooling Tower 


VOC 5.75 25.21 


23, 24, 37, 38 23, 24, 37, 38, 44  


Chlorine Compounds <0.01 <0.01 


PM 7.48 20.92 


PM10 1.76 7.72 


PM2.5 0.01 0.04 


PDH-CTWR 
PDH Unit Cooling 
Tower 


VOC 3.75 16.44 


23, 25, 37, 38 23, 25, 37, 38, 44  


Chlorine Compounds <0.01 <0.01 


PM 4.88 13.64 


PM10 1.15 5.04 


PM2.5 0.01 0.03 


OL3-FUG Olefins 3 Fugitives 


VOC 124.14 543.75 


3, 4, 28, 29, 30, 37, 38 
3, 4, 28, 29, 30, 37, 38, 


44 
3, 4 Cl2 <0.01 0.02 


NH3 0.24 1.04 


All VCU EPNs 
(OL3-VCU1 & 
OL3-VCU2) 


 


Olefins 3 VCU 1 & 2 
Annual CAP 


 


VOC (9) 3.21 


13, 34 13, 34, 44  
NOx (9) 31.32 


CO (9) 69.99 


PM (9) 0.88 







Major NSR Summary Table 


Permit Numbers: 107518 and PSDTX1383M2 Issuance Date: November 24, 2025 


Emission 
Point No. (1) 


Source Name (2) Air Contaminant Name (3) 


Emission Rates Monitoring and 
Testing Requirements 


Recordkeeping 
Requirements 


Reporting 
Requirements 


lbs/hour TPY (4) Spec. Cond./Appl. 
Info. 


Spec. Cond./Appl. Info. 
Spec. Cond./Appl. 


Info. 


PM10 (9) 0.88 


PM2.5 (9) 0.88 


SO2 (9) 0.09 


OL3-VCU1 Olefins 3 VCU 1 


VOC 0.97 (9) 


13, 34 13, 34, 44  


NOx 3.80 (9) 


CO 10.98 (9) 


PM 0.10 (9) 


PM10 0.10 (9) 


PM2.5 0.10 (9) 


SO2 0.01 (9) 







Major NSR Summary Table 


Permit Numbers: 107518 and PSDTX1383M2 Issuance Date: November 24, 2025 


Emission 
Point No. (1) 


Source Name (2) Air Contaminant Name (3) 


Emission Rates Monitoring and 
Testing Requirements 


Recordkeeping 
Requirements 


Reporting 
Requirements 


lbs/hour TPY (4) Spec. Cond./Appl. 
Info. 


Spec. Cond./Appl. Info. 
Spec. Cond./Appl. 


Info. 


OL3-VCU2 Olefins 3 VCU 2 


VOC 0.97 (9) 


13, 34 13, 34, 44  


NOx 3.80 (9) 


CO 10.98 (9) 


PM 0.10 (9) 


PM10 0.10 (9) 


PM2.5 0.10 (9) 


SO2 0.01 (9) 


OL3-MAPD 
MAPD Regeneration 
Vent 


VOC 0.21 <0.01 
37, 38 37, 38, 44  


CO 11.55 0.05 


OL3-GEN 
OL3 Unit Diesel 
Emergency Generator 
Engine 


NOx 11.69 0.58 


3, 15 3, 15, 26, 44 3 


CO 6.33 0.32 


VOC 11.69 0.58 


PM 0.37 0.02 


PM10 0.37 0.02 


PM2.5 0.37 0.02 


SO2 0.01 <0.01 







Major NSR Summary Table 


Permit Numbers: 107518 and PSDTX1383M2 Issuance Date: November 24, 2025 


Emission 
Point No. (1) 


Source Name (2) Air Contaminant Name (3) 


Emission Rates Monitoring and 
Testing Requirements 


Recordkeeping 
Requirements 


Reporting 
Requirements 


lbs/hour TPY (4) Spec. Cond./Appl. 
Info. 


Spec. Cond./Appl. Info. 
Spec. Cond./Appl. 


Info. 


PDH-RXNHTR 
PDH Reactor Charge 
Heater 


NOx 4.50 
13.14 


7, 15, 31, 32, 34 7, 15, 31, 32, 34, 44  


NOx (startup & shutdown) 20.25 


CO 12.67 54.24 


VOC 2.57 11.28 


PM 1.55 6.79 


PM10 1.55 6.79 


PM2.5 1.55 6.79 


NH3 2.01 5.86 


SO2 2.99 13.08 


PDH-WHBLR 
PDH Waste Heat Boiler 
(and Air Heater) 


NOx 30.59 
74.45 


8, 15, 31, 32, 34 8, 15, 31, 32, 34, 44  


NOx (startup & shutdown) 76.49 


CO 55.63 148.89 


VOC 13.25 58.02 


PM 3.15 13.79 


PM10 3.15 13.79 


PM2.5 3.15 13.79 


NH3 7.18 20.96 


SO2 2.00 8.76 


PDH-FUG PDH Unit Fugitives (5) 


VOC 17.59 77.06 


3, 4, 28, 29, 30, 37, 38 
3, 4, 28, 29, 30, 37, 38, 


44 
3, 4 Cl2 <0.01 0.02 


NH3 0.05 0.21 







Major NSR Summary Table 


Permit Numbers: 107518 and PSDTX1383M2 Issuance Date: November 24, 2025 


Emission 
Point No. (1) 


Source Name (2) Air Contaminant Name (3) 


Emission Rates Monitoring and 
Testing Requirements 


Recordkeeping 
Requirements 


Reporting 
Requirements 


lbs/hour TPY (4) Spec. Cond./Appl. 
Info. 


Spec. Cond./Appl. Info. 
Spec. Cond./Appl. 


Info. 


PDH-GEN 
PDH Unit Diesel 
Emergency Generator 


Engine 


NOx 11.64 0.58 


3, 15 3, 15, 27, 43, 44 3 


CO 6.31 0.32 


VOC 11.64 0.58 


PM 0.36 0.02 


PM10 0.36 0.02 


PM2.5 0.36 0.02 


SO2 0.01 <0.01 


OL3-ACID Sulfuric Acid Tank H2SO4 1.27 0.03 37, 38 37, 38, 44  


OL3-PLO PGC Lube Oil Reservoir VOC 0.91 <0.01 18, 37, 38 18, 37, 38, 44  


OL3-PRLO PRC Lube Oil Reservoir VOC 0.37 <0.01 18, 37, 38 18, 37, 38, 44  


OL3-BRLO BRC Lube Oil Reservoir VOC 0.47 <0.01 18, 37, 38 18, 37, 38, 44  


OL3-Chem1 Amine Storage Tank VOC 0.79 <0.01 18, 37, 38 18, 37, 38, 44  


OL3-Chem2 Amine Storage Tank VOC 0.79 <0.01 18, 37, 38 18, 37, 38, 44  


OL3-Chem3 Inhibitor Storage Tank VOC 7.36 0.06 18, 37, 38 18, 37, 38, 44  


OL3-Chem4 Inhibitor Storage Tank VOC 7.36 0.06 18, 37, 38 18, 37, 38, 44  


OL3-Chem5 Product Inhibitor 
Storage Tank 


VOC 0.79 0.01 18, 37, 38 18, 37, 38, 44  


OL3-Chem6  OL3 BFW Amine Tank VOC 2.08 0.01 18, 37, 38 18, 37, 38, 44  


OL3-Chem7 Package Boilers BFW 
Amine Tank 


VOC 0.71 0.01 18, 37, 38 18, 37, 38, 44  


OL3-DIES 
OL3 Emergency 
Generator Diesel 
Storage Tank 


VOC 0.10 <0.01 18, 37, 38 18, 37, 38, 44  







Major NSR Summary Table 


Permit Numbers: 107518 and PSDTX1383M2 Issuance Date: November 24, 2025 


Emission 
Point No. (1) 


Source Name (2) Air Contaminant Name (3) 


Emission Rates Monitoring and 
Testing Requirements 


Recordkeeping 
Requirements 


Reporting 
Requirements 


lbs/hour TPY (4) Spec. Cond./Appl. 
Info. 


Spec. Cond./Appl. Info. 
Spec. Cond./Appl. 


Info. 


OL3-ACID2 Zimpro Acid Day Tank H2SO4 4.30 0.04 18, 37, 38 18, 37, 38, 44  


PDH-PLO PGC Lube Oil Reservoir VOC 0.02 <0.01 18, 37, 38 18, 37, 38, 44  


PDH-PRLO PRC Lube Oil Reservoir VOC 0.02 <0.01 18, 37, 38 18, 37, 38, 44  


PDH-ACID Sulfuric Acid Tank H2SO4 1.02 <0.01 18, 37, 38 18, 37, 38, 44  


PDH-ERLO ERC Lube Oil Reservoir VOC 0.02 <0.01 18, 37, 38 18, 37, 38, 44  


PDH-Chem1 Amine Storage Tank  VOC 0.49 <0.01 18, 37, 38 18, 37, 38, 44  


PDH-Chem2 Inhibitor Storage Tank VOC 4.48 0.06 18, 37, 38 18, 37, 38, 44  


PDH-Chem3 Inhibitor Storage Tank VOC 4.48 0.06 18, 37, 38 18, 37, 38, 44  


PDH-Chem4 Inhibitor Storage Tank VOC 3.72 0.05 18, 37, 38 18, 37, 38, 44  


PDH-Chem5 Product Inhibitor 
Storage Tank 


VOC 3.72 0.05 18, 37, 38 18, 37, 38, 44  


PDH-DIES Diesel Storage Tank VOC 0.21 <0.01 18, 37, 38 18, 37, 38, 44  


PDH-RALO1 RAC 1 Lube Oil 
Reservoir 


VOC 0.02 <0.01 17 17, 44  


PDH-RALO2 RAC 2 Lube Oil 
Reservoir 


VOC 0.02 <0.01 17 17, 44  


PDH-TRK PDH Truck Loading 
Fugitives 


VOC 0.06 <0.01 19 19, 44  


PDH-MSSVO PDH Maintenance 
Fugitives 


VOC-MSS 68.69 1.82 36, 37, 38, 39, 40, 41, 
42 


36, 37, 38, 39, 40, 41, 
42, 44 


 
Inorganics – MSS 0.16 <0.01 


OL3-MSSVO MSS - Vessel Opening VOC-MSS 214.73 6.99 36, 37, 38, 39, 40, 41, 
42 


36, 37, 38, 39, 40, 41, 
42, 44 


 
Inorganics – MSS 1.90 <0.01 







Major NSR Summary Table 


Permit Numbers: 107518 and PSDTX1383M2 Issuance Date: November 24, 2025 


Emission 
Point No. (1) 


Source Name (2) Air Contaminant Name (3) 


Emission Rates Monitoring and 
Testing Requirements 


Recordkeeping 
Requirements 


Reporting 
Requirements 


lbs/hour TPY (4) Spec. Cond./Appl. 
Info. 


Spec. Cond./Appl. Info. 
Spec. Cond./Appl. 


Info. 


1018, 1067, 
OL3-FLRA, 
OL3-FLRB, 
OL3-FLRC, 
EGF-1, EGF-2, 
EGF-3, EGF-4 


Routine Waste Gas 
Flaring Hourly Cap (10) 


VOC  34.08 - 


10, 11, 16, 37, 38, 42 10, 11, 16, 37, 38, 42, 44  


NOX (Elevated Flare option) 79.45 - 


CO (Elevated Flare option) 409.00 - 


SO2 (Elevated Flare option) 0.01 - 


NOX (EGF option) 75.00 - 


CO (EGF option) 641.05 - 


SO2 (EGF option) 0.89 - 


1018, 1067, 
OL3-FLRA, 
OL3-FLRB, 
OL3-FLRC, 


EGF-1, EGF-2, 
EGF-3, EGF-4 


MSS Waste Gas Flaring 
Hourly Cap (10) 


VOC (Elevated Flare option) 5,057.15 - 


10, 11, 16, 37, 38, 42 10, 11, 16, 37, 38, 42, 44  


VOC (EGF option) 5372.0 - 







Major NSR Summary Table 


Permit Numbers: 107518 and PSDTX1383M2 Issuance Date: November 24, 2025 


Emission 
Point No. (1) 


Source Name (2) Air Contaminant Name (3) 


Emission Rates Monitoring and 
Testing Requirements 


Recordkeeping 
Requirements 


Reporting 
Requirements 


lbs/hour TPY (4) Spec. Cond./Appl. 
Info. 


Spec. Cond./Appl. Info. 
Spec. Cond./Appl. 


Info. 


NOX (Elevated Flare option) 1,615.32 - 


CO (Elevated Flare option) 8,321.30 - 


NOX (EGF option) 3,482.4 - 


CO (EGF option) 13,869.0 - 


FLARECAP 
Elevated and Enclosed 
Ground Flares Annual 


Cap (11) 


CO - 2162.07 


10, 11, 16, 37, 38, 42 10, 11, 16, 37, 38, 42, 44  


NOx - 267.89 


SO2 - 3.01 


VOC - 95.14 


FLARECAP 
Elevated and Enclosed 


Ground Flares MSS 
Annual Cap (11) 


VOC - 321.37 10, 11, 16, 37, 38, 42 10, 11, 16, 37, 38, 42, 44  







Major NSR Summary Table 


Permit Numbers: 107518 and PSDTX1383M2 Issuance Date: November 24, 2025 


Emission 
Point No. (1) 


Source Name (2) Air Contaminant Name (3) 


Emission Rates Monitoring and 
Testing Requirements 


Recordkeeping 
Requirements 


Reporting 
Requirements 


lbs/hour TPY (4) Spec. Cond./Appl. 
Info. 


Spec. Cond./Appl. Info. 
Spec. Cond./Appl. 


Info. 


 
NOx - 145.31 


CO - 578.70 


 
(1) Emission point identification - either specific equipment designation or emission point number from plot plan. 
(2) Specific point source name. For fugitive sources, use area name or fugitive source name. 
(3) VOC    - volatile organic compounds as defined in Title 30 Texas Administrative Code §101.1 


NOx    - total oxides of nitrogen 
SO2    - sulfur dioxide 
PM    - total particulate matter, suspended in the atmosphere, including PM10 and PM2.5, as represented 
PM10    - total particulate matter equal to or less than 10 microns in diameter, including PM2.5, as represented 
PM2.5    - particulate matter equal to or less than 2.5 microns in diameter 
CO    - carbon monoxide 
H2SO4    - sulfuric acid mist 
Cl2      - chlorine 
NH3    - ammonia 
Chlorine Compounds     - includes hypochlorous and hydrochloric acids  


(4) Compliance with annual emission limits (tons per year) is based on a 12-month rolling period. 
(5) Emission rate is an estimate and is enforceable through compliance with the applicable special condition(s) and permit application representations. 
(6) Annual emissions included in annual compliance CAP for pyrolysis furnaces (EPNs OL3- FUR1 through OL3-FUR14). 
(7) Maximum emissions from decoking all furnaces to either decoke drum (EPN OL3-DK1 or OL3-DK2). 
(8) Annual emissions included in annual compliance CAP for steam boilers (EPNs OL3-BOIL1 through OL3-BOIL4). 
(9) Annual emissions included in annual compliance CAP for VCUs (EPNs OL3-VCU1 & OL3-VCU2). 
(10)  Maximum hourly emission rate for waste gas flaring may occur from any combination of EPNs.   
(11)  Emissions in the cap are authorized to be emitted from any  combination of the following flare EPNs:  1018, 1067, OL3-FLRA/B/C, EGF-1, EGF-2, EGF-3, and EGF-4. 







Major NSR Summary Table 


Permit Numbers: GHGPSDTX48M1 Issuance Date: November 24, 2025 


Emission Point No. (1) 
Source Name 


(2) 


Air 
Contaminant 


Name (3) 


Emission Rates Monitoring and 
Testing Requirements 


Recordkeeping 
Requirements 


Reporting 
Requirements 


lbs/hour TPY (4) Spec. Cond./Appl. Info. Spec. Cond./Appl. Info. Spec. Cond./Appl. Info. 


GHGFLARECAP 


Elevated and 
Enclosed 
Ground Flares 
GHG Annual 
Cap (6) 


CO2 (5)  661,230.60 


46 44, 45, 46, 47, 48  


CH4 (5)  715.40 


N2O (5)  4.39 


CO2e  681,822.90 


CoOL3-FUR1, OL3-
FUR2, OL3-FUR3, OL3-
FUR4, OL3-FUR5, OL3-
FUR6, OL3-FUR7, OL3-
FUR8, OL3-FUR9, OL3-
FUR10, OL3-FUR11, 
OL3-FUR12, OL3-
FUR13, OL3-FUR14 


Pyrolysis 
Cracking 
Furnaces 


CO2 (5)  1,553,673.00 


46 44, 45, 46, 47, 48  


CH4 (5)  82.10 


N2O (5)  15.46 


CO2e  1,560,331.00 


OL3-BOIL1, OL3-BOIL2, 
OL3-BOIL3, OL3-BOIL4 


Steam Boilers 


CO2 (5)  695,796.00 


46 44, 45, 46, 47, 48  
CH4 (5)  40.44 


N2O (5)  7.61 


CO2e  699,048.00 


OL3- VCU1 
Olefins 3 
VCU1 


CO2 (5)  13,159.00 
46 44, 45, 46, 47, 48  


CH4 (5)  9.86 







Major NSR Summary Table 


Permit Numbers: GHGPSDTX48M1 Issuance Date: November 24, 2025 


Emission Point No. (1) 
Source Name 


(2) 


Air 
Contaminant 


Name (3) 


Emission Rates Monitoring and 
Testing Requirements 


Recordkeeping 
Requirements 


Reporting 
Requirements 


lbs/hour TPY (4) Spec. Cond./Appl. Info. Spec. Cond./Appl. Info. Spec. Cond./Appl. Info. 


N2O (5)  0.08 


CO2e  13,429.00 


OL3-VCU2 
Olefins 3 
VCU2 


CO2 (5)  13,159.00 


46 44, 45, 46, 47, 48  
CH4 (5)  9.86 


N2O (5)  0.08 


CO2e  13,429.00 


OL3-DK1, OL3-DK2 Decoking drum 


CO2 (5)  329.00 


46 44, 45, 46, 47, 48  


CO2e  329.00 







Major NSR Summary Table 


Permit Numbers: GHGPSDTX48M1 Issuance Date: November 24, 2025 


Emission Point No. (1) 
Source Name 


(2) 


Air 
Contaminant 


Name (3) 


Emission Rates Monitoring and 
Testing Requirements 


Recordkeeping 
Requirements 


Reporting 
Requirements 


lbs/hour TPY (4) Spec. Cond./Appl. Info. Spec. Cond./Appl. Info. Spec. Cond./Appl. Info. 


OL3-GEN 
Emergency 
generator 
engine 


CO2 (5)  592.00 


46 44, 45, 46, 47, 48  
CO2e 


 
592.00 


PDH-GEN 
Emergency 
generator 


engine 


CO2 (5)  592.00 


46 44, 45, 46, 47, 48  
CO2e 


 
592.00 


PDH-RXNHTR 
Reactor 
charge      
heater   


CO2 (5)  133,684.00 


46 
44, 45, 46, 47, 48 
44, 45, 46, 47, 48 


 
CH4 (5)  8.43 


N2O (5)  1.61 


CO2e  134,376.00 


PDH-WHBLR 
Air heater and 
waste heat 
boiler 


CO2 (5)  495,571.00 


46 44, 45, 46, 47, 48  CH4 (5)  643.00 


CO2e  511,636.00 


 
(1) Emission point identification - either specific equipment designation or emission point number from plot plan. 
(2) Specific point source name. For fugitive sources, use area name or fugitive source name. 
(3) CO2 - carbon dioxide 
 N2O - nitrous oxide 
 CH4 - methane 
 HFCs - hydrofluorocarbons 
 PFCs - perfluorocarbons 
 SF6 - sulfur hexafluoride 
 CO2e - carbon dioxide equivalents based on the following Global Warming Potentials (1/2015): 
   CO2 (1), N2O (298), CH4(25), SF6 (22,800), HFC (various), PFC (various) 
(4) Compliance with annual emission limits (tons per year) is based on a 12-month rolling period.  These rates include emissions from maintenance, startup, and shutdown. 
(5) Emission rate is given for informational purposes only and does not constitute enforceable limit. 
(6) Emissions in the cap are authorized to be emitted from any combination of the following flare EPNs:  1018, 1067, OL3-FLRA/B/C, EGF-1, EGF-2, EGF-3, and EGF-4. 







 


Application Update: Significant Revisions for Title V Olefins 3 Plant Site Operating Permit (SOP) No. O4165 
Formosa Plastics Corporation, Texas 
2026-03-25 | US-PE-0172608-003 APP F 
 


 







Texas Commission on Environmental Quality
Title V Existing


4165


Site Information (Regulated Entity)


What is the name of the permit area to be
authorized?   OLEFINS 3 AND PROPANE


DEHYDROGENATION (PDH) PLANT
Does the site have a physical address?   No
Because there is no physical address, describe
how to locate this site:   201 Formosa Drive


City   Point Comfort
State   TX
ZIP   77978
County   CALHOUN
Latitude (N) (##.######)   28.688888
Longitude (W) (-###.######)   96.547222
Primary SIC Code   2821
Secondary SIC Code  
Primary NAICS Code   325110
Secondary NAICS Code  
Regulated Entity Site Information  
What is the Regulated Entity's Number (RN)?   RN100218973
What is the name of the Regulated Entity (RE)?   FORMOSA POINT COMFORT PLANT
Does the RE site have a physical address?   Yes
Physical Address  
Number and Street   201 FORMOSA DR
City   POINT COMFORT
State   TX
ZIP   77978
County   CALHOUN
Latitude (N) (##.######)   28.6888
Longitude (W) (-###.######)   -96.5472
Facility NAICS Code  
What is the primary business of this entity?   INDUSTRIAL CHEMICAL MANUFACTURING


PLANT


Customer (Applicant) Information


How is this applicant associated with this site?   Owner Operator
What is the applicant's Customer Number
(CN)?   CN600130017


Type of Customer   Corporation
Full legal name of the applicant:  
Legal Name   Formosa Plastics Corporation, Texas
Texas SOS Filing Number   5107506
Federal Tax ID   222355464
State Franchise Tax ID   12223554648
State Sales Tax ID  







Local Tax ID  
DUNS Number   106238165
Number of Employees   501+
Independently Owned and Operated?   Yes


Responsible Official Contact


Person TCEQ should contact for questions
about this application:  


Organization Name   FORMOSA PLASTICS CORPORATION
TEXAS


Prefix   MR
First   JAY
Middle  
Last   SU
Suffix  
Credentials  
Title   VICE PRESIDENT
Enter new address or copy one from list:  
Mailing Address  
Address Type   Domestic
Mailing Address (include Suite or Bldg. here, if
applicable)   9 PEACH TREE HILL RD


Routing (such as Mail Code, Dept., or Attn:)  
City   LIVINGSTON
State   NJ
ZIP   07039
Phone (###-###-####)   9737167188
Extension  
Alternate Phone (###-###-####)  
Fax (###-###-####)  
E-mail   tlasater@ftpc.fpcusa.com


Duly Authorized Representative Contact


Person TCEQ should contact for questions
about this application  


Select existing DAR contact or enter a new
contact.   MIKE RIVET(FORMOSA PLASTIC... )


Organization Name   FORMOSA PLASTICS CORPORATION
TEXAS


Prefix   MR
First   MIKE
Middle  
Last   RIVET
Suffix  
Credentials  
Title   ASSISTANT VICE PRESIDENT/GENERAL


MANAGER
Enter new address or copy one from list  
Mailing Address  
Address Type   Domestic







Mailing Address (include Suite or Bldg. here, if
applicable)   PO BOX 700


Routing (such as Mail Code, Dept., or Attn:)  
City   POINT COMFORT
State   TX
Zip   77978
Phone (###-###-####)   3619877000
Extension  
Alternate Phone (###-###-####)  
Fax (###-###-####)  
E-mail   tlasater@ftpc.fpcusa.com


Technical Contact


Person TCEQ should contact for questions
about this application:  


Select existing TC contact or enter a new
contact.   LEANN USOFF(FORMOSA PLASTIC... )


Organization Name   FORMOSA PLASTICS CORPORATION
TEXAS


Prefix   MS
First   LEANN
Middle  
Last   USOFF
Suffix  
Credentials  
Title   ASSISTANT MANAGER OF AIR PERMITTING
Enter new address or copy one from list:  
Mailing Address  
Address Type   Domestic
Mailing Address (include Suite or Bldg. here, if
applicable)   PO BOX 700


Routing (such as Mail Code, Dept., or Attn:)  
City   POINT COMFORT
State   TX
ZIP   77978
Phone (###-###-####)   3619209401
Extension  
Alternate Phone (###-###-####)  
Fax (###-###-####)  
E-mail   leannu@ftpc.fpcusa.com


Title V General Information - Existing


1) Permit Type:   SOP
2) Permit Latitude Coordinate:   28 Deg 41 Min 20 Sec
3) Permit Longitude Coordinate:   96 Deg 32 Min 50 Sec
4) Is this submittal a new application or an
update to an existing application?   Update


4.1. Select the permit/project number for which
this update should be applied.   4165-37628







5) Who will electronically sign this Title V
application?   Duly Authorized Representative


6) Does this application include Acid Rain
Program or Cross-State Air Pollution Rule
requirements?


 
No


Title V Attachments Existing


Attach OP-1 (Site Information Summary)
 
Attach OP-2 (Application for Permit Revision/Renewal)
 
Attach OP-ACPS (Application Compliance Plan and Schedule)
 
Attach OP-REQ1 (Application Area-Wide Applicability Determinations and General Information)
 
Attach OP-REQ2 (Negative Applicable Requirement Determinations)
 
Attach OP-REQ3 (Applicable Requirements Summary)
 
Attach OP-PBRSUP (Permits by Rule Supplemental Table)
 
Attach OP-SUMR (Individual Unit Summary for Revisions)
 
Attach OP-MON (Monitoring Requirements)
 
Attach OP-UA (Unit Attribute) Forms
[File Properties]  
File Name


 
<a href=/ePermitsExternal/faces/file?
fileId=323717>E - OP-UA7 OL3 & PDH 2026-
01-06.xlsx</a>


Hash   E168328BBDA92065B53D9E483D4203BA2580F6998F1FB718FEF90ABCA2B9F7AB
MIME-Type   application/vnd.openxmlformats-


officedocument.spreadsheetml.sheet
 
If applicable, attach OP-AR1 (Acid Rain Permit Application)
 
Attach OP-CRO2 (Change of Responsible Official Information)
 
Attach OP-DEL (Delegation of Responsible Official)
 
Attach Void Request Form
 
Attach any other necessary information needed to complete the permit.
[File Properties]  
File Name


 
<a href=/ePermitsExternal/faces/file?
fileId=323716>OL3+SOP+Sig+Rev+Update+App+2-
25-2026.signed.pdf</a>


Hash   FCC69D651D380EF5BA1D6D6BA908C55CE02D0379D5DF1E81A05E1D68F86C00BF
MIME-Type   application/pdf
 
An additional space to attach any other necessary information needed to complete the permit.







 


Certification


I certify that I am the Duly Authorized Representative for this application and that, based on information and belief
formed after reasonable inquiry, the statements and information on this form are true, accurate, and complete.


1. I am Mike Rivet, the owner of the STEERS account ER093335.
2. I have the authority to sign this data on behalf of the applicant named above.
3. I have personally examined the foregoing and am familiar with its content and the content of any attachments, and


based upon my personal knowledge and/or inquiry of any individual responsible for information contained herein, that
this information is true, accurate, and complete.


4. I further certify that I have not violated any term in my TCEQ STEERS participation agreement and that I have no
reason to believe that the confidentiality or use of my password has been compromised at any time.


5. I understand that use of my password constitutes an electronic signature legally equivalent to my written signature.
6. I also understand that the attestations of fact contained herein pertain to the implementation, oversight and enforcemen


of a state and/or federal environmental program and must be true and complete to the best of my knowledge.
7. I am aware that criminal penalties may be imposed for statements or omissions that I know or have reason to believe


are untrue or misleading.
8. I am knowingly and intentionally signing Title V Existing 4165.
9. My signature indicates that I am in agreement with the information on this form, and authorize its submittal to the TCEQ


OWNER OPERATOR Signature: Mike Rivet OWNER OPERATOR
Account Number:   ER093335
Signature IP Address:   172.108.196.196
Signature Date:   2026-03-27
Signature Hash:   C4BBB84F08B181D4753B0774F9A4B2D9B05E24A405130574886B4284547F9FC7
Form Hash Code at
time of Signature:   B63F7DDE94F3B0DA6CABEC42CB43D27BEA8FD69323D124D6C1BDF14B87FB86A5


Submission


Reference Number:   The application reference number is 911389
Submitted by:   The application was submitted by


ER093335/Mike Rivet
Submitted Timestamp:   The application was submitted on 2026-03-27


at 08:39:58 CDT
Submitted From:   The application was submitted from IP address


172.108.196.196
Confirmation Number:   The confirmation number is 758003
Steers Version:   The STEERS version is 6.94
Permit Number:   The permit number is 4165


Additional Information


Application Creator: This account was created by Eric Quiat







From: Parkes, Jill <jill.parkes@wsp.com> 
Sent: Monday, March 23, 2026 2:29 PM 
To: Anugraha Renny 
Cc: LeAnn M. Usoff/FTEHSF; Quiat, Eric 
Subject: RE: Technical Review -- FOP O4165/Project 37628, Formosa Point Comfort 


Plant/Olefins 3 and Propane dehydrogenation plant 
 
Follow Up Flag: Follow up 
Flag Status: Flagged 


 
Hello Anugraha, 
 
On behalf of FPC TX, you can proceed with the technical review of the Olefins 3 and Propane 
dehydrogenation plant Title V Renewal (TCEQ project No. 37628). 
The NSR amendment action (TCEQ project number 336053) has been issued. A significant revision 
application will be submitted in the near future as an update to the renewal application you are 
currently reviewing to incorporate the changes associated with this project.  
 
Please note there is also a pending renewal/amendment application for NSR Permit No. 107518 (TCEQ 
Project No. 370143). FPC TX is fine with the Title V permit being issued prior to the issuance of this NSR 
renewal/amendment. 
 
Additionally, we have corresponded with Robert Hunter on this renewal project in the past. We want to 
verify that the project has been transferred to you. 
 
Eric Quiat (cc’d) is out of the office at the moment but will be the primary contact at WSP for this project 
for future correspondence.  
 
Please let us know if you have any questions. 
 
Thank you, 
 
Jill Parkes 
 
 


Jill Parkes 
Project Manager 
P.E. 


 
T +1 512-579-3836 
 
wsp.com 
 


 


 
 



https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.wsp.com%2F&data=05%7C02%7CAnugraha.Renny%40tceq.texas.gov%7Ce0ca30c0908d40e5825508de891267eb%7C871a83a4a1ce4b7a81563bcd93a08fba%7C0%7C0%7C639098909347737670%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=wb7XiLvBK7LpJN7YPU2vuCGg629I8hnziN9hQwcaEAc%3D&reserved=0





From: LeAnn M. Usoff/FTEHSF <LeAnnU@ftpc.fpcusa.com>  
Sent: Monday, March 23, 2026 8:14 AM 
To: Quiat, Eric <eric.quiat@wsp.com> 
Cc: Parkes, Jill <jill.parkes@wsp.com> 
Subject: FW: Technical Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 3 and 
Propane dehydrogenation plant 


 
 
 


From: Anugraha Renny <Anugraha.Renny@tceq.texas.gov>  
Sent: Friday, March 20, 2026 11:24 AM 
To: LeAnn M. Usoff/FTEHSF <LeAnnU@ftpc.fpcusa.com> 
Subject: RE: Technical Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 3 and 
Propane dehydrogenation plant 


 
 
 
From: Anugraha Renny  
Sent: Friday, March 20, 2026 11:21 AM 
To: leannu@ffpc.fpcusa.com 
Subject: Technical Review -- FOP O4165/Project 37628, Formosa Point Comfort Plant/Olefins 3 and 
Propane dehydrogenation plant 


 
Good morning Ms.LeAnn, 
 
I have been assigned to the Federal Operating Permit (FOP) Renewal issuance application 
of Permit No. O4165 for Formosa Point Comfort Plant, Olefins 3 and Propane 
dehydrogenation plant. This application has been assigned Project No. 37628. Please 
address all correspondence pertaining to this permit application, including any updates, to 
me at the address below, and use both the Permit and Project reference numbers above to 
facilitate tracking. 
  
 
Please note that the technical review had not commenced till date due to the pending 
issuance of the NSR authorization 107518 with incorporated permits PSDTX1383M1 and 
GHGPSDTX48. However, we have received order from my upper management that we can 
go ahead and commence the review in this case to avoid too much backlog in the Title V 
issuance.  
Please confirm your preferred path moving forward with this issuance: Do you want to wait 
until the related NSR permit gets issued to get the Title V issued? Or, can we go ahead with 
the Title V issuance (after it goes through public notice period) and you can submit a 
separate revision project later in order to incorporate the NSR 107518 changes? Kindly let 
me know of your response by March 24, 2026.  
 



mailto:LeAnnU@ftpc.fpcusa.com

mailto:eric.quiat@wsp.com

mailto:jill.parkes@wsp.com

mailto:Anugraha.Renny@tceq.texas.gov

mailto:LeAnnU@ftpc.fpcusa.com

mailto:leannu@ffpc.fpcusa.com





 
In addition, I wanted to let you know that EPA has, on occasion, objected to Title V permits 
based on the following:  
a.    NSR permit and PBR monitoring sufficiency –please refer to our periodic monitoring 
guidance for reference of monitoring that EPA has, so far, considered sufficient. 
b.    Reference to confidential business information (CBI) in NSR permits and PBR 
submittals. 
c.    High level terms in the SOP Applicable Requirement Summary Table. The high-
level terms are sometimes used in SOPs when unit attribute forms have not yet been 
updated due to regulatory amendments. 
d.    Accuracy of PBR information provided on the supplemental table and in the permit – 
please refer to Forms OP-PBRSUP and OP-REQ1 Instructions. 
If you have any questions or concerns on any of these items or think you need to do any 
additional updates, let me know and we can discuss further. 
  
Application updates may now be submitted through Title V STEERS. Any application 
updates that are submitted by the RO/DAR through STEERS are certified and do not require 
the submittal of an original signature OP-CRO1. Application updates that are provided 
through email or physical mail require certification using an original signature OP-CRO1. 
   
As required on Form OP-1, question IV.D, please remember the FOP application and 
all application updates must be submitted to EPA Region 6 
at R6AirPermitsTX@epa.gov and to the TCEQ regional office having jurisdiction. This 
submittal information can be found on our website at Where to Submit FOP 
Applications and Permit-Related Documents. 
  
Thank you for your corporation. 
 
Sincerely, 
 
Anugraha Renny 
Texas Commission on Environmental Quality  
Air Permits Division, MC 163 
P.O. Box 13087, Austin, TX 78711-3087 
Phone: (512) 239-1297 
<Anugraha.Renny@tceq.texas.gov> 
 
 
 


 


How are we doing?  Fill out our online customer satisfaction 
survey at https://www.tceq.texas.gov/customersurvey 


 
 
 



mailto:R6AirPermitsTX@epa.gov

https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Flinkprotect.cudasvc.com%2Furl%3Fa%3Dhttps%253a%252f%252fwww.tceq.texas.gov%252fpermitting%252fair%252ftitlev%252fsubmittal.html%26c%3DE%2C1%2CnwC7nAud3SCDCNY-uNDPh_Izoq7mghjiUKmYgsc1Zcn0K93Qrvs7-lswCj00HG-GNoQIYCCHctepZiL2t5QLFEhgidBGvxQ3D1HMS66KEwXZ%26typo%3D1&data=05%7C02%7CAnugraha.Renny%40tceq.texas.gov%7Ce0ca30c0908d40e5825508de891267eb%7C871a83a4a1ce4b7a81563bcd93a08fba%7C0%7C0%7C639098909347762677%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=8KDTYsopsuuHh71u3oRMbqbe3Ods%2B%2Bs%2F7DAnxOAC5wQ%3D&reserved=0

https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Flinkprotect.cudasvc.com%2Furl%3Fa%3Dhttps%253a%252f%252fwww.tceq.texas.gov%252fpermitting%252fair%252ftitlev%252fsubmittal.html%26c%3DE%2C1%2CnwC7nAud3SCDCNY-uNDPh_Izoq7mghjiUKmYgsc1Zcn0K93Qrvs7-lswCj00HG-GNoQIYCCHctepZiL2t5QLFEhgidBGvxQ3D1HMS66KEwXZ%26typo%3D1&data=05%7C02%7CAnugraha.Renny%40tceq.texas.gov%7Ce0ca30c0908d40e5825508de891267eb%7C871a83a4a1ce4b7a81563bcd93a08fba%7C0%7C0%7C639098909347762677%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=8KDTYsopsuuHh71u3oRMbqbe3Ods%2B%2Bs%2F7DAnxOAC5wQ%3D&reserved=0
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NOTICE: This communication and any attachments ("this message") may contain information which is privileged, confidential, proprietary or 
otherwise subject to restricted disclosure under applicable law. This message is for the sole use of the intended recipient(s). Any 
unauthorized use, disclosure, viewing, copying, alteration, dissemination or distribution of, or reliance on, this message is strictly prohibited. If 
you have received this message in error, or you are not an authorized or intended recipient, please notify the sender immediately by replying 
to this message, delete this message and all copies from your e-mail system and destroy any printed copies.  


 
 
 
-LAEmHhHzdJzBlTWfa4Hgs7pbKl  







From: Robert Hunter 
Sent: Friday, August 8, 2025 2:31 PM 
To: Anugraha Renny 
Subject: FW: Technical Review -- FOP O4165/Project 37628, Formosa Plastics 


Corporation, Texas/ Formosa Point Comfort Plant 
Attachments: OP-SUMR 2025-07-09.docx; OP-UA2 2025-07-09.docx; OP-UA6 2025-07-


09.docx 
 
I meant the attachments to this email. Sorry for the confusion. 
 
-Robert  
 


From: Quiat, Eric <eric.quiat@wsp.com>  
Sent: Tuesday, July 15, 2025 10:22 AM 
To: Robert Hunter <Robert.Hunter@tceq.texas.gov> 
Cc: shannon.wang@powereng.com; LeAnn M. Usoff/FTEHSF <LeAnnU@ftpc.fpcusa.com> 
Subject: RE: Technical Review -- FOP O4165/Project 37628, Formosa Plastics Corporation, Texas/ 
Formosa Point Comfort Plant 
 
Robert, 
 
Please find responses in green for each of your items below.  Attachments are also included for the 
form updates. 
 
Regards, 
 
ERIC QUIAT, P.E. 
Sr. Project Manager 
 


512.579.3823 
512.496.7655 cell 


 
POWER Engineers 
Member of WSP  


www.powereng.com 
 


 
 


From: Robert Hunter <Robert.Hunter@tceq.texas.gov>  
Sent: Wednesday, July 9, 2025 1:34 PM 
To: LeAnn M. Usoff/FTEHSF <LeAnnU@ftpc.fpcusa.com> 
Cc: eric.quiat@powereng.com; shannon.wang@powereng.com 
Subject: [EXTERNAL] RE: Technical Review -- FOP O4165/Project 37628, Formosa Plastics Corporation, 
Texas/ Formosa Point Comfort Plant 
 


CAUTION: This Email is from an EXTERNAL source. STOP. THINK before you CLICK links 
or OPEN attachments. 
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https://hubs.ly/Q034YgcQ0





 
Good afternoon LeAnn, 
 
I have started the technical review of the renewal application for Formosa Plastics Corporation, 
Texas, Formosa Point Comfort Plant and have determined that additional information is necessary 
to complete the review. 
 
Please provide the following items no later than 07/30/2025: 
 


• OP-SUMR/ OP-PBRSUP – Please submit an updated OP-SUMR to add the PBR 
Registrations to the unit specific Pre-construction authorizations of the following emission 
units: OL3-PLO, OL3-PRLO, and OL3-BRLO.  


Response to TCEQ: The OP-SUMR has been updated to list the PBR authorization for 
these 3 sources. 


 


• OP-UA6 – Please review the form instructions and unit attributes submitted on the OP-UA6 
for OL3-GPBOIL index nos. 60Db-1 and 60Db-2. The form’s instructions have been updated 
and from my review the answers to Additional Applicability Requirement should be “NONE” 
(previously “NO” for both index nos.) on Table 3b and unit attributes should be provided for 
Temporary Boiler on Table 3a and Fuel Heat Input on Table 3d.  


Response to TCEQ: An OP-UA6 form, tables 3a through 3d are attached for OL3-GPBOIL 
index nos. 60Db-1 and 60Db-2.  Table 3d “Fuel Heat Input” field is only to be completed 
if “ “Unit Type” is “DCTBRN1” or “DCTBRN2” and combusting coal or oil” which is not 
the case for our units. Therefore, we have not populated this field. 
 


• OP-UA2 - Please review the form instructions and unit attributes submitted on the OP-UA2 
for OL3-GEN index no. 60IIII-1. From my review an answer should be provided for AECD on 
table 5c.  


Response to TCEQ: An OP-UA2 form, tables 5a through 5c is attached for OL3-GEN. 
 


• OP-MON – Based on the unit attributes provided on the OP-UA15, emission group GRP-
OL3DK, index no. R1111-2 is subject to Periodic Monitoring for 30 TAC Chapter 111, Visible 
Emissions under Main Standard 111.111(a)(1)(B)/ Pollutant: Opacity.  Please submit an OP-
MON for Periodic Monitoring for GRP-OL3DK.  
Response to TCEQ: Chapter 111 requirements do not need to be listed for Group GRP-
OL3DK in the applicable requirements table.  Accordingly, the visible emission 
observation will be performed under the General Condition 3 of the title V 
permit.  Specific periodic monitoring for these sources nor applicability for periodic 
monitoring is not changing with this revision. 
 


• OP-MON – Based on the unit attributes provided on the OP-UA15, emission group GRP-
OL3DK, index no. R1111-2 is potentially subject to Compliance Assurance Monitoring 
(CAM) for 30 TAC Chapter 111, Visible Emissions under Main Standard 111.111(a)(1)(B)/ 
Pollutant: Opacity. If GRP-OL3DK is subject to CAM, please submit an OP-MON for CAM for 
GRP-OL3DK.  







Response to TCEQ: The decoking vents are not equipped with an add-on control device 
and are therefore not CAM-applicable. 
 


• OP-MON – Based on the unit attributes provided on the OP-UA15, emission group GRP-
ESAF, index no. R5121-1 is potentially subject to CAM for 30 TAC Chapter 115, Vent Gas 
Controls under Main Standard 115.122(c)(1)/ Pollutant: VOC. If GRP-ESAF is subject to 
CAM, please submit an OP-MON for CAM for GRP-ESAF.  
Response to TCEQ: The current CAM in the SOP for unit OL3-FLRA, for index no. R5121-
1 can simply be changed to reflect Group ID: GRP-ESAF.   A new CAM requirement will 
not be needed. 


 
Application updates may now be submitted through Title V STEERS. Any application updates that 
are submitted by the RO/DAR through STEERS are certified and do not require the submittal of an 
original signature OP-CRO1. Application updates that are provided through email or physical mail 
require certification using an original signature OP-CRO1. 
  
Please notify me when these updates have been submitted. 
  
As required on Form OP-1, question IV.D, please remember the FOP application and all 
application updates must be submitted to EPA Region 6 at R6AirPermitsTX@epa.gov and to 
the TCEQ regional office having jurisdiction. This submittal information can be found on our 
website at Where to Submit FOP Applications and Permit-Related Documents 
[tceq.texas.gov]. 
  
Contact me if you have any questions regarding the guidelines, the project schedule, or any other 
details regarding your application or permit. 
 
 
Sincerely, 
 


Robert P. Hunter 
Title V Permit Reviewer  
OA/Air Permits Division/OP Section 
MC-163, P.O. Box 13087 
Austin, TX  78711-3087 
robert.hunter@tceq.texas.gov 
 
Phone: (512) 239-1244 
Fax:      (512) 239-1400 
 


 


 How are we doing?  Fill out our online customer satisfaction 
survey at www.tceq.texas.gov/customersurvey 
[links.govdelivery.com] 
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From: LeAnn M. Usoff/FTEHSF <LeAnnU@ftpc.fpcusa.com>  
Sent: Friday, April 11, 2025 4:40 PM 
To: Robert Hunter <Robert.Hunter@tceq.texas.gov> 
Cc: eric.quiat@powereng.com; shannon.wang@powereng.com 
Subject: RE: Technical Review -- FOP O4165/Project 37628, Formosa Plastics Corporation, Texas/ 
Formosa Point Comfort Plant 
 
Hello Mr. Robert Hunter, 
 
I have received your email and would also like to let you know to please also include Eric Quiat at 
eric.quiat@powereng.com and Shannon Wang at shannon.wang@powereng.com on all 
correspondence pertaining to this permit application, including any updates. 
 
I look forward to working with you on this renewal project. 
 
Thank you, 
 
 


LeAnn Usoff 
Air Permitting Assistant Manager 
Environmental Dept. 
Formosa Plastics Corporation, Texas 
Phone: 361-987-7463 Mobile: 361-920-9401 


 
 


From: Robert Hunter <Robert.Hunter@tceq.texas.gov>  
Sent: Friday, April 11, 2025 4:07 PM 
To: LeAnn M. Usoff/FTEHSF <LeAnnU@ftpc.fpcusa.com> 
Subject: Technical Review -- FOP O4165/Project 37628, Formosa Plastics Corporation, Texas/ Formosa 
Point Comfort Plant 
 


CAUTION: This email originated from an External Source. Do not click links or open 
attachments unless you recognize the sender and know the content is safe. 


- IT/Management Center 


 
Ms. Leann Usoff, 
 
I have been assigned to the Federal Operating Permit (FOP) renewal of Permit 
No. O4165 for Formosa Plastics Corporation, Texas, Formosa Point Comfort Plant. This application 
has been assigned Project No. 37628. Please address all correspondence pertaining to this permit 
application, including any updates, to me at the address below, and use both the Permit and 
Project reference numbers above to facilitate tracking. 
  
In addition, I wanted to let you know that EPA has, on occasion, objected to Title V permits based 
on the following:  
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a.    NSR permit and PBR monitoring sufficiency –please refer to our periodic monitoring guidance 
for reference of monitoring that EPA has, so far, considered sufficient. 
b.    Reference to confidential business information (CBI) in NSR permits and PBR submittals. 
c.    High level terms in the SOP Applicable Requirement Summary Table. The high level terms are 
sometimes used in SOPs when unit attribute forms have not yet been updated due to regulatory 
amendments. 
d.    Accuracy of PBR information provided on the supplemental table and in the permit – please 
refer to Forms OP-PBRSUP and OP-REQ1 Instructions. 
If you have any questions or concerns on any of these items or think you need to do any additional 
updates, let me know and we can discuss further. 
  
Application updates may now be submitted through Title V STEERS. Any application updates that 
are submitted by the RO/DAR through STEERS are certified and do not require the submittal of an 
original signature OP-CRO1. Application updates that are provided through email or physical mail 
require certification using an original signature OP-CRO1. 
  
Please notify me when these updates have been submitted. 
  
As required on Form OP-1, question IV.D, please remember the FOP application and all 
application updates must be submitted to EPA Region 6 at R6AirPermitsTX@epa.gov and to 
the TCEQ regional office having jurisdiction. This submittal information can be found on our 
website at Where to Submit FOP Applications and Permit-Related Documents 
[linkprotect.cudasvc.com]. 
  
  
Please review the “SOP Technical Review Fact Sheet” located 
at http://www.tceq.texas.gov/assets/public/permitting/air/Guidance/Title_V/sop_wdp_factsheet.p
df [linkprotect.cudasvc.com]. This guidance contains important information regarding the review 
process and application update procedures.  Contact me if you have any questions regarding the 
guidelines, the project schedule, or any other details regarding your application or permit. 
  
Thank you for your cooperation. 
  
 
Sincerely, 
 


Robert P. Hunter 
Title V Permit Reviewer  
OA/Air Permits Division/OP Section 
MC-163, P.O. Box 13087 
Austin, TX  78711-3087 
robert.hunter@tceq.texas.gov 
 
Phone: (512) 239-1244 
Fax:      (512) 239-1400 
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 How are we doing?  Fill out our online customer satisfaction 
survey at www.tceq.texas.gov/customersurvey 
[links.govdelivery.com] 


 
 
 
_______________________________________  
 
This communication is solely for use by the intended recipient and may contain 
information that is privileged, confidential or copyrighted under applicable law. If you are 
not the intended recipient, you are hereby formally notified that any use, copying or 
distribution of this communication, in whole or in part, is strictly prohibited. Unless 
explicitly stated, this communication does not constitute a contract offer, a contract 
amendment, or an acceptance of a contract offer. This communication also does not 
constitute consent to the use of sender's contact information for direct marketing 
purposes or for transfers of data to third parties.  
 


 
 
 
NOTICE: This communication and any attachments ("this message") may contain information which is privileged, confidential, proprietary or 
otherwise subject to restricted disclosure under applicable law. This message is for the sole use of the intended recipient(s). Any 
unauthorized use, disclosure, viewing, copying, alteration, dissemination or distribution of, or reliance on, this message is strictly prohibited. If 
you have received this message in error, or you are not an authorized or intended recipient, please notify the sender immediately by replying 
to this message, delete this message and all copies from your e-mail system and destroy any printed copies.  


 
 
 
-LAEmHhHzdJzBlTWfa4Hgs7pbKl-GMAS  


 
 
 
NOTICE: This communication and any attachments ("this message") may contain information which is privileged, confidential, proprietary or 
otherwise subject to restricted disclosure under applicable law. This message is for the sole use of the intended recipient(s). Any 
unauthorized use, disclosure, viewing, copying, alteration, dissemination or distribution of, or reliance on, this message is strictly prohibited. If 
you have received this message in error, or you are not an authorized or intended recipient, please notify the sender immediately by replying 
to this message, delete this message and all copies from your e-mail system and destroy any printed copies.  


 
 
 
-LAEmHhHzdJzBlTWfa4Hgs7pbKl  
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TCEQ-10026 (APD-ID 40v3.0, revised 09/24) OP-UA6 


This form is for use by facilities subject to air quality permit requirements 


and may be revised periodically. (Title V Release 09/24) Page 1 of 86 


Boiler/Steam Generator/Steam Generating Unit Attributes 


Form OP-UA6 (Page 6) 


Federal Operating Permit Program 


Table 3a:  Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60) 


Subpart Db:  Standards of Performance for Industrial-Commercial-Institutional Steam Generating Units 


Texas Commission on Environmental Quality 


 


Date Permit No. Regulated Entity No. 


07/09/2025 O4165 RN100218973 


 


Unit ID No. SOP Index No. 


Construction/


Modification 


Date 


Heat Input 


Capacity Subpart Da 


Changes to 


Existing 


Affected 


Facility 


Subpart Ea, 


Eb, AAAA, or 


CCCC 


Subpart 


KKKK 


Subpart Cb or 


BBBB 


Temporary 


Boiler 


OL3-GPBOIL 60Db-1 05+CR 250+ NO NO NO NO NO NO 


OL3-GPBOIL 60Db-2 05+CR 250+ NO NO NO NO NO NO 


          


          


          


          


          


          


          


          


  







 


TCEQ-10026 (APD-ID 40v3.0, revised 09/24) OP-UA6 


This form is for use by facilities subject to air quality permit requirements  


and may be revised periodically. (Title V Release 09/24) Page ______ of ______ 


Boiler/Steam Generator/Steam Generating Unit Attributes 


Form OP-UA6 (Page 7) 


Federal Operating Permit Program 


Table 3b:  Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60) 


Subpart Db:  Standards of Performance for Industrial-Commercial-Institutional Steam Generating Units 


Texas Commission on Environmental Quality 


 


Date Permit No. Regulated Entity No. 


07/09/2025 O4165 RN100218973 


 


Unit ID No. SOP Index No. 


D-Series Fuel 


Type 


D-Series Fuel 


Type 


D-Series Fuel 


Type Subpart D 


Additional 


Applicability 


Requirement 


ACF Option 


SO2 


ACF Option 


PM 


ACF Option 


NOX 


OL3-GPBOIL 60Db-1 NG    NONE OTHR OTHR OTHR 


OL3-GPBOIL 60Db-2 NG    NONE OTHR OTHR OTHR 


          


          


          


          


          


          


          


  







 


TCEQ-10026 (APD-ID 40v3.0, revised 09/24) OP-UA6 


This form is for use by facilities subject to air quality permit requirements  


and may be revised periodically. (Title V Release 09/24) Page ______ of ______ 


Boiler/Steam Generator/Steam Generating Unit Attributes 


Form OP-UA6 (Page 8) 


Federal Operating Permit Program 


Table 3c:  Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60) 


Subpart Db:  Standards of Performance for Industrial-Commercial-Institutional Steam Generating Units 


Texas Commission on Environmental Quality 


 


Date Permit No. Regulated Entity No. 


07/09/2025 O4165 RN100218973 


 


Unit ID No. 


SOP 


Index No. 


60.42b (k)(2) 


Low Sulfur 


Exemption 


60.42b (k)(4) 


Alternative 


Post-


Combustion 


Control 


60.43b(h)(2) 


Alternative 


Electrical or 


Mechanical 


Output 


Output Based 


Limit 


60.49 Da(n) 


Alternative 


60.49 Da(m) 


Alternative 


OL3-GPBOIL 60Db-1 YES    NO    


OL3-GPBOIL 60Db-2 YES    NO    


          


          


          


          


          


          


          


          


  







 


TCEQ-10026 (APD-ID 40v3.0, revised 09/24) OP-UA6 


This form is for use by facilities subject to air quality permit requirements  


and may be revised periodically. (Title V Release 09/24) Page ______ of ______ 


Boiler/Steam Generator/Steam Generating Unit Attributes 


Form OP-UA6 (Page 9) 


Federal Operating Permit Program 


Table 3d:  Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60) 


Subpart Db:  Standards of Performance for Industrial-Commercial-Institutional Steam Generating Units 


Texas Commission on Environmental Quality 


 


Date Permit No. Regulated Entity No. 


07/09/2025 O4165 RN100218973 


 


Unit ID 


No. 


SOP Index 


No. 


Residual 


Oil 


Sampling 


Monitoring 


Type PM 


Monitoring 


Type PM 


(Opacity) 


Monitoring 


Type NOX 


Monitoring 


Type SO2 


Technology 


Type Unit Type 


Heat 


Release 


Rate 


Heat Input 


Gas/Oil 


Heat Input 


Wood 


Fuel Heat 


Input 


OL3-


GPBOIL 


60Db-1  NONE NONE CEM NONE CONV OTHER NGHIGH    


OL3-


GPBOIL 


60Db-2  NONE NONE CEM FLSMP CONV OTHER NGHIGH    


             


             


             


             


             


             


             


             


  







 


TCEQ-10026 (APD-ID 40v3.0, revised 09/24) OP-UA6 


This form is for use by facilities subject to air quality permit requirements  


and may be revised periodically. (Title V Release 09/24) Page ______ of ______ 


Boiler/Steam Generator/Steam Generating Unit Attributes 


Form OP-UA6 (Page 10) 


Federal Operating Permit Program 


Table 3e:  Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60) 


Subpart Db:  Standards of Performance for Industrial-Commercial-Institutional Steam Generating Units 


Texas Commission on Environmental Quality 


 


Date Permit No. Regulated Entity No. 


07/09/2025 O4165 RN100218973 


 


Unit ID No. SOP Index No. Alternate Emission Limit (AEL) AEL ID. NO. 


OL3-GPBOIL 60Db-1   


OL3-GPBOIL 60Db-2   


    


    


    


    


    


    


    


    


 







 


TCEQ-10003 (APD-ID 36v3, Revised 02/25) OP-UA2 


This form is for use by facilities subject to air quality permit requirements 


and may be revised periodically. (Title V Release 11/22)   Page _____ of _____  


 


Stationary Reciprocating Internal Combustion Engine Attributes 


Form OP-UA2 (Page 10) 


Federal Operating Permit Program 


Table 5a: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60) 


Subpart IIII: Standards of Performance for Stationary Compression Ignition Internal Combustion Engines 


Texas Commission on Environmental Quality 


Date Permit No. Regulated Entity No. 


07/09/2025 O4165 RN100218973 


 


Unit ID No. SOP/GOP Index No. 54TApplicability Date Exemptions Service Commencing Manufacture Date 


OL3-GEN 60IIII-1 2005+ NONE EMERG CON 0406+ 


       


       


       


       


       


       


       


       


       


       


  







 


TCEQ-10003 (APD-ID 36v3, Revised 02/25) OP-UA2 


This form is for use by facilities subject to air quality permit requirements 


and may be revised periodically. (Title V Release 11/22)   Page ______ of _____  


Stationary Reciprocating Internal Combustion Engine Attributes 


Form OP-UA2 (Page 11) 


Federal Operating Permit Program 


Table 5b: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60) 


Subpart IIII: Standards of Performance for Stationary Compression Ignition Internal Combustion Engines 


Texas Commission on Environmental Quality 


Date Permit No. Regulated Entity No. 


07/09/2025 O4165 RN100218973 


 


Unit ID No. SOP/GOP Index No. Diesel AES No. Displacement Generator Set Model Year Install Date 


OL3-GEN 60IIII-1 DIESEL  25-30  2014  


        


        


        


        


        


        


        


        


        


        


  







 


TCEQ-10003 (APD-ID 36v3, Revised 02/25) OP-UA2 


This form is for use by facilities subject to air quality permit requirements 


and may be revised periodically. (Title V Release 11/22)   Page ______ of _____  


Stationary Reciprocating Internal Combustion Engine Attributes 


Form OP-UA2 (Page 12) 


Federal Operating Permit Program 


Table 5c: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60) 


Subpart IIII: Standards of Performance for Stationary Compression Ignition Internal Combustion Engines 


Texas Commission on Environmental Quality 


Date Permit No. Regulated Entity No. 


07/09/2025 O4165 RN100218973 


 


Unit ID No. SOP/GOP Index No. Kilowatts Filter AECD Standard Compliance Option PM Compliance Options 


OL3-GEN 60IIII-1 E600-1400  NO YES MANU YES   


         


         


         


         


         


         


         


         


         


         


 







 


TCEQ-10344 (APDG 5767v7, Revised 05/20) OP-SUMR 


This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. Page 1 of 5 
 


Texas Commission on Environmental Quality 


Federal Operating Permit Program 


Individual Unit Summary for Revisions 


Form OP-SUMR 


Table 1 


 


Date Permit No. Regulated Entity No. 


07/09/2025 O4165 RN100218973 


 


Unit/Process 


AI 


Unit/Process 


Revision No. 


Unit/Process ID 


No. 


Unit/Process 


Applicable 


Form 


Unit/Process Name/ Description 
Unit/Process 


CAM 


Preconstruction 


Authorizations 30 TAC 


Chapter 116/ 30 TAC 


Chapter 106 


Preconstruction 


Authorizations Title I 


A 1 T-1152 
OP-UA3, 


OP-REQ2 
EC3379A Tote  


106.261/11/01/2003[177140] 


106.262/11/01/2003[177140] 


106.472/09/04/2000[177140] 


 


A 2 T-1253 
OP-UA3, 


OP-REQ2 
EC3443A Tote  


106.261/11/01/2003[177140] 


106.262/11/01/2003[177140] 


106.472/09/04/2000[177140] 


 


A 3 T-2451 
OP-UA3, 


OP-REQ2 
EC3267A Tote  


106.261/11/01/2003[177140] 


106.262/11/01/2003[177140] 


106.472/09/04/2000[177140] 


 


 4 


GRP-ESAF 


(OL3-


FLRA/B/C) 


OP-UA7, 


OP-REQ3 


Add New Source Group (See 


Table 2 Below) Which Includes 


Three Existing Elevated Steam 


Flares (OL3-FLRA, OL3-FLRB 


and OL3-FLRC) Located at the 


OL3 Process Units – Used to 


Incorporate New Post RTR 


EMACT Flare Applicable 


Requirements 


 107518  
PSDTX1383M1 


GHGPSDTX48 


 







 


TCEQ-10344 (APDG 5767v7, Revised 05/20) OP-SUMR 


This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. Page 2 of 5 
 


Texas Commission on Environmental Quality 


Federal Operating Permit Program 


Individual Unit Summary for Revisions 


Form OP-SUMR 


Table 1 


 


Date Permit No. Regulated Entity No. 


07/09/2025 O4165 RN100218973 


 


Unit/Process 


AI 


Unit/Process 


Revision No. 


Unit/Process ID 


No. 


Unit/Process 


Applicable 


Form 


Unit/Process Name/ Description 
Unit/Process 


CAM 


Preconstruction 


Authorizations 30 TAC 


Chapter 116/ 30 TAC 


Chapter 106 


Preconstruction 


Authorizations Title I 


A 5 OL3-MV OP-REQ3 


Add New Source Used to 


Incorporate New EMACT Post 


RTR Maintenance Vent 


Requirements at OL3 


 107518 
PSDTX1383M1 


GHGPSDTX48 


A 6 OL3-BL OP-REQ3 


Add New Source to Incorporate 


New EMACT Post RTR Bypass 


Line Requirements at OL3 


 107518 
PSDTX1383M1 


GHGPSDTX48 


A 7 OL3-SVD OP-REQ3 


Add New Source to Incorporate 


New EMACT Post RTR Storage 


Vessel Degassing Requirements at 


OL3 


 107518 
PSDTX1383M1 


GHGPSDTX48 


A 8 OL3-APRD OP-REQ3 


Add New Source Used to 


Incorporate New EMACT Post 


RTR Atmospheric Pressure Relief 


Device (APRD) Requirements at 


OL3 


 107518 
PSDTX1383M1 


GHGPSDTX48 


 


  







 


TCEQ-10344 (APDG 5767v7, Revised 05/20) OP-SUMR 


This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. Page 3 of 5 
 


Texas Commission on Environmental Quality 


Federal Operating Permit Program 


Individual Unit Summary for Revisions 


Form OP-SUMR 


Table 1 


 


Date Permit No. Regulated Entity No. 


07/09/2025 O4165 RN100218973 


 


Unit/Process 


AI 


Unit/Process 


Revision No. 


Unit/Process ID 


No. 


Unit/Process 


Applicable 


Form 


Unit/Process Name/ Description 
Unit/Process 


CAM 


Preconstruction 


Authorizations 30 TAC 


Chapter 116/ 30 TAC 


Chapter 106 


Preconstruction 


Authorizations Title I 


 9 


GRP-OL3DK 


(OL3-DK1, 


OL3-DK2) 


OP-REQ3 


Add New Source Group (See 


Table 2 Below) Which Includes 


Two Existing OL3 Furnace 


Decoking Drums (OL3-DK1 & 


OL3-DK2) to Incorporate New 


EMACT RTR Requirements for 


Ethylene Cracking Furnace 


Decoking Operations and Furnace 


Isolation Valve Inspections at OL3 


 


107518 


106.261/11/01/2003[176859] 


106.262/11/01/2003[176859] 


PSDTX1383M1 


GHGPSDTX48 


 10 OL3-CTWR OP-REQ3 


Utilize Existing Source to 


Incorporate New EMACT Post 


RTR Heat Exchange System 


Requirements for Heat Exchangers 


in OHAP Service (see 40 CFR 63 


Subpart XX) at OL3 


 107518 
PSDTX1383M1 


GHGPSDTX48 


 


  







 


TCEQ-10344 (APDG 5767v7, Revised 05/20) OP-SUMR 


This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. Page 4 of 5 
 


Texas Commission on Environmental Quality 


Federal Operating Permit Program 


Individual Unit Summary for Revisions 


Form OP-SUMR 


Table 1 


 


Date Permit No. Regulated Entity No. 


07/09/2025 O4165 RN100218973 


 


Unit/Process 


AI 


Unit/Process 


Revision No. 


Unit/Process ID 


No. 


Unit/Process 


Applicable 


Form 


Unit/Process Name/ Description 
Unit/Process 


CAM 


Preconstruction 


Authorizations 30 TAC 


Chapter 116/ 30 TAC 


Chapter 106 


Preconstruction 


Authorizations Title I 


A 11 OL3-EMPU OP-REQ3 


Add New Source to Incorporate New 


EMACT Post RTR Startup, Shutdown, 


Malfunction and Maintenance 


Requirements in the OL3 EMPU and 


Other Miscellaneous EMPU-wide 


EMACT Requirements at OL3 


 107518 
PSDTX1383M1 


GHGPSDTX48 


 12 OL3-VCU1 
OP-


PBRSUP 


Update authorization with PBR 


Registration 
 


106.261/11/01/2003[177140] 


106.262/11/01/2003[177140] 


107518 


PSDTX1383M1 


GHGPSDTX48 


 13 OL3-VCU 
OP-


PBRSUP 


Update authorization with PBR 


Registration 
 


106.261/11/01/2003[177140] 


106.262/11/01/2003[177140] 


107518 


PSDTX1383M1 


GHGPSDTX48 


 14 OL3-PLO 
OP-


PBRSUP 


Update authorization with PBR 


Registration 
 


106.261/11/01/2003[171046] 


107518 


PSDTX1383M1 


GHGPSDTX48 


 15 OL3-PRLO 
OP-


PBRSUP 


Update authorization with PBR 


Registration 
 


106.261/11/01/2003[171046] 


107518 


PSDTX1383M1 


GHGPSDTX48 


 16 OL3-BRLO 
OP-


PBRSUP 


Update authorization with PBR 


Registration 
 


106.261/11/01/2003[171046] 


107518 


PSDTX1383M1 


GHGPSDTX48 







 


TCEQ-10344 (APDG 5767v7, Revised 05/20) OP-SUMR 


This form is for use by facilities subject to air quality permit requirements and 


may be revised periodically. Page 5 of 5 
 


Texas Commission on Environmental Quality 


Federal Operating Permit Program 


Individual Unit Summary for Revisions 


Form OP-SUMR 


Table 2 


 


Date Permit No. Regulated Entity No. 


07/09/2025 O4165 RN100218973 


 


Revision No. ID No. Applicable Form Group AI Group ID No.  


4 OL3-FLRA/B/C OP-UA7, OP-REQ3 A 
GRP-ESAF (Elevated Steam Assisted Flares – 


63YY-8) 


9 OL3-DK1, OL3-DK2 OP-REQ3 A 
GRP-OL3DK  (Furnace Decoking and Valve 


Inspections– 63YY-13) 


     


     


     


     


     


     


 







Brooke T. Paup, Chairwoman 


Bobby Janecka, Commissioner 


Catarina R. Gonzales, Commissioner 


Kelly Keel, Executive Director 


TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 
Protecting Texas by Reducing and Preventing Pollution 


 


P.O. Box 13087   •   Austin, Texas 78711-3087   •   512-239-1000   •   tceq.texas.gov 


How is our customer service?     tceq.texas.gov/customersurvey 
printed on recycled paper 


 


March 6, 2025 
THE HONORABLE LOIS KOLKHORST 
TEXAS SENATE 
PO BOX 12068 
AUSTIN TX  78711-2068 
 
 
Re: Accepted Federal Operating Permit Renewal Application 


Project Number:  37628 
Permit Number:  O4165 
Formosa Plastics Corporation, Texas 
Olefins 3 And Propane Dehydrogenation (pdh) Plant 
Point Comfort, Calhoun County 
Regulated Entity Number:  RN100218973 
Customer Reference Number:  CN600130017 


 
Dear Senator Kolkhorst: 
 
This letter notifies you that the Texas Commission on Environmental Quality has received a federal 
operating permit (FOP) renewal application for a site located in your district. As part of this permitting 
process, the applicant is required to publish a formal newspaper public notice. The notice will inform the 
public of their right to make comments or request a public hearing. This link to an electronic map of the 
site or facility's general location is provided as a public courtesy and not part of the application or notice. 
For exact location, refer to application. https://gisweb.tceq.texas.gov/LocationMapper/?marker=-
96.547222,28.688888&level=13. 
 
The FOP program regulates both new and existing major sources of emissions. The goal of the program 
is to improve air quality in Texas through increased compliance by codifying existing applicable regulatory 
requirements into the FOP. The FOP provides the applicant authorization to operate the equipment at the 
site. The FOP identifies and codifies air emission requirements (known as applicable requirements) that 
apply to the emission units at the site. The FOP does not authorize construction of emission units or 
emissions from those units. The New Source Review (NSR) permit is the mechanism for these 
authorizations. 
 







The Honorable Lois Kolkhorst 
Page 2 
March 6, 2025 
 
 
Re:  Accepted Federal Operating Permit Renewal Application 
 
 


 


This letter is being sent to you for information only and no action is required. If you need further 
information, please contact me at (512) 239-1250. 
 
Sincerely, 
 


 
 
Samuel Short, Deputy Director 
Air Permits Division 
Office of Air 
Texas Commission on Environmental Quality 
 
 







Brooke T. Paup, Chairwoman 


Bobby Janecka, Commissioner 


Catarina R. Gonzales, Commissioner 


Kelly Keel, Executive Director 


TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 
Protecting Texas by Reducing and Preventing Pollution 


 


P.O. Box 13087   •   Austin, Texas 78711-3087   •   512-239-1000   •   tceq.texas.gov 


How is our customer service?     tceq.texas.gov/customersurvey 
printed on recycled paper 


 


March 6, 2025 
THE HONORABLE JOSE M LOZANO 
TEXAS HOUSE OF REPRESENTATIVES 
PO BOX 2910 
AUSTIN TX  78768-2910 
 
 
Re: Accepted Federal Operating Permit Renewal Application 


Project Number:  37628 
Permit Number:  O4165 
Formosa Plastics Corporation, Texas 
Olefins 3 And Propane Dehydrogenation (pdh) Plant 
Point Comfort, Calhoun County 
Regulated Entity Number:  RN100218973 
Customer Reference Number:  CN600130017 


 
Dear Representative Lozano: 
 
This letter notifies you that the Texas Commission on Environmental Quality has received a federal 
operating permit (FOP) renewal application for a site located in your district.As part of this permitting 
process, the applicant is required to publish a formal newspaper public notice.  The notice will inform the 
public of their right to make comments or request a public hearing.  This link to an electronic map of the 
site or facility's general location is provided as a public courtesy and not part of the application or notice.  
For exact location, refer to application. https://gisweb.tceq.texas.gov/LocationMapper/?marker=-
96.547222,28.688888&level=13. 
 
The FOP program regulates both new and existing major sources of emissions.  The goal of the program 
is to improve air quality in Texas through increased compliance by codifying existing applicable regulatory 
requirements into the FOP.  The FOP provides the applicant authorization to operate the equipment at 
the site. 
 
This letter is being sent to you for information only and no action is required.  If you need further 
information, please contact me at (512) 239-1250. 
 
Sincerely, 
 


 
 
Samuel Short, Deputy Director 
Air Permits Division 
Office of Air 
Texas Commission on Environmental Quality 
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Carolyn Thomas


From: eNotice TCEQ
Sent: Thursday, March 6, 2025 2:30 PM
To: Lois.Kolkhorst@senate.texas.gov; JM.lozano@house.texas.gov
Subject: TCEQ Notice - Permit Number O4165
Attachments: TCEQ Notice - O4165_37628.pdf


This email is being sent to electronically transmit an official document issued by the Office of Air of the 
Texas Commission on Environmental Quality. 


This email is being sent to you because either (a) you filed a document with the Office of the Chief Clerk 
that made you part of the official mailing list for the above referenced matter, or (b) notice to you is 
legally required. As authorized by Texas Water Code 5.128, this electronic transmittal is replacing the 
previous practice of hard copy distribution. Amendments to Texas Government Code 552.137 prompted 
a change to the agency's privacy policy regarding confidentiality of certain email addresses. The revised 
privacy policy can be viewed at http://www.tceq.state.tx.us/help/policies/electronic_info_policy.html. 


Questions regarding this email may be submitted either by replying directly to this email or by calling 
Mr. Jesse Chacon, P.E. with the Air Permits Division at (512) 239-5759. 


The attached document is provided in an Adobe Acrobat .pdf format. If you cannot display the 
attachment, you may need to visit the Adobe web site (http://get.adobe.com/reader) to download the 
free Adobe Acrobat Reader software. 







Texas Commission on Environmental Quality
Title V Existing


4165


Site Information (Regulated Entity)


What is the name of the permit area to be
authorized?   OLEFINS 3 AND PROPANE


DEHYDROGENATION (PDH) PLANT
County   CALHOUN
Latitude (N) (##.######)   28.688888
Longitude (W) (-###.######)   96.547222
Primary SIC Code   2821
Secondary SIC Code  
Primary NAICS Code   325110
Secondary NAICS Code  
Regulated Entity Site Information  
What is the Regulated Entity's Number (RN)?   RN100218973
What is the name of the Regulated Entity (RE)?   FORMOSA POINT COMFORT PLANT
Does the RE site have a physical address?   Yes
Physical Address  
Number and Street   201 FORMOSA DR
City   POINT COMFORT
State   TX
ZIP   77978
County   CALHOUN
Latitude (N) (##.######)   28.6888
Longitude (W) (-###.######)   -96.5472
Facility NAICS Code  
What is the primary business of this entity?   INDUSTRIAL CHEMICAL MANUFACTURING


PLANT


Customer (Applicant) Information


How is this applicant associated with this site?   Owner Operator
What is the applicant's Customer Number
(CN)?   CN600130017


Type of Customer   Corporation
Full legal name of the applicant:  
Legal Name   Formosa Plastics Corporation, Texas
Texas SOS Filing Number   5107506
Federal Tax ID   222355464
State Franchise Tax ID   12223554648
State Sales Tax ID  
Local Tax ID  
DUNS Number   106238165
Number of Employees   501+
Independently Owned and Operated?   Yes







Responsible Official Contact


Person TCEQ should contact for questions
about this application:  


Organization Name   FORMOSA PLASTICS CORPORATION
TEXAS


Prefix   MR
First   KEN
Middle  
Last   MOUNGER
Suffix  
Credentials  
Title   EXECUTIVE VICE PRESIDENT
Enter new address or copy one from list:  
Mailing Address  
Address Type   Domestic
Mailing Address (include Suite or Bldg. here, if
applicable)   9 PEACH TREE HILL RD


Routing (such as Mail Code, Dept., or Attn:)  
City   LIVINGSTON
State   NJ
ZIP   07039
Phone (###-###-####)   9737167205
Extension  
Alternate Phone (###-###-####)  
Fax (###-###-####)   9739948005
E-mail   tammyl@fdde.fpcusa.com


Duly Authorized Representative Contact


Person TCEQ should contact for questions
about this application  


Select existing DAR contact or enter a new
contact.   MIKE RIVET(FORMOSA PLASTIC... )


Organization Name   FORMOSA PLASTICS CORPORATION
TEXAS


Prefix   MR
First   MIKE
Middle  
Last   RIVET
Suffix  
Credentials  
Title   ASSISTANT VICE PRESIDENT/GENERAL


MANAGER
Enter new address or copy one from list  
Mailing Address  
Address Type   Domestic
Mailing Address (include Suite or Bldg. here, if
applicable)   PO BOX 700


Routing (such as Mail Code, Dept., or Attn:)  
City   POINT COMFORT
State   TX







Zip   77978
Phone (###-###-####)   3619877000
Extension  
Alternate Phone (###-###-####)  
Fax (###-###-####)  
E-mail   tlasater@ftpc.fpcusa.com


Technical Contact


Person TCEQ should contact for questions
about this application:  


Select existing TC contact or enter a new
contact.   New Contact


Organization Name   Formosa Plastics Corporation Texas
Prefix   MS
First   LeAnn
Middle  
Last   Usoff
Suffix  
Credentials  
Title   Assistant Manager of Air Permitting
Enter new address or copy one from list:   RE Physical Address
Mailing Address  
Address Type   Domestic
Mailing Address (include Suite or Bldg. here, if
applicable)   PO BOX 700


Routing (such as Mail Code, Dept., or Attn:)  
City   POINT COMFORT
State   TX
ZIP   77978
Phone (###-###-####)   3619209401
Extension  
Alternate Phone (###-###-####)  
Fax (###-###-####)  
E-mail   leannu@ftpc.fpcusa.com


Title V General Information - Existing


1) Permit Type:   SOP
2) Permit Latitude Coordinate:   28 Deg 41 Min 20 Sec
3) Permit Longitude Coordinate:   96 Deg 32 Min 50 Sec
4) Is this submittal a new application or an
update to an existing application?   New Application


4.1. What type of permitting action are you
applying for?   Renewal


4.1.1. Are there any permits that should be
voided upon issuance of this permit application
through permit conversion?


 
No


4.1.2. Are there any permits that should be
voided upon issuance of this permit application
through permit consolidation?


 
No


5) Who will electronically sign this Title V
application?   Duly Authorized Representative







6) Does this application include Acid Rain
Program or Cross-State Air Pollution Rule
requirements?


 
No


Title V Attachments Existing


Attach OP-1 (Site Information Summary)
[File Properties]  
File Name


 


<a href=/ePermitsExternal/faces/file?
fileId=238218>OP_1_OL3+Title+V+
(O4165)+Permit+Renewal+Application-
+2.03.2025.signed.pdf</a>


Hash   8AAC7CD27C54EB7617D66F4438C4B51995774D4D5D0595C890B8774806BB609E
MIME-Type   application/pdf
 
Attach OP-2 (Application for Permit Revision/Renewal)
 
Attach OP-ACPS (Application Compliance Plan and Schedule)
 
Attach OP-REQ1 (Application Area-Wide Applicability Determinations and General Information)
 
Attach OP-REQ2 (Negative Applicable Requirement Determinations)
 
Attach OP-REQ3 (Applicable Requirements Summary)
 
Attach OP-PBRSUP (Permits by Rule Supplemental Table)
 
Attach OP-SUMR (Individual Unit Summary for Revisions)
 
Attach OP-MON (Monitoring Requirements)
 
Attach OP-UA (Unit Attribute) Forms
 
If applicable, attach OP-AR1 (Acid Rain Permit Application)
 
Attach OP-CRO2 (Change of Responsible Official Information)
 
Attach OP-DEL (Delegation of Responsible Official)
 
Attach any other necessary information needed to complete the permit.
 
An additional space to attach any other necessary information needed to complete the permit.
 


Expedite Title V


1) Per Texas Health and Safety Code, Section
382.05155, does the applicant want to expedite
the processing of this application?


 
No


Certification







I certify that I am the Duly Authorized Representative for this application and that, based on information and belief
formed after reasonable inquiry, the statements and information on this form are true, accurate, and complete.


1. I am Mike Rivet, the owner of the STEERS account ER093335.
2. I have the authority to sign this data on behalf of the applicant named above.
3. I have personally examined the foregoing and am familiar with its content and the content of any attachments, and


based upon my personal knowledge and/or inquiry of any individual responsible for information contained herein, that
this information is true, accurate, and complete.


4. I further certify that I have not violated any term in my TCEQ STEERS participation agreement and that I have no
reason to believe that the confidentiality or use of my password has been compromised at any time.


5. I understand that use of my password constitutes an electronic signature legally equivalent to my written signature.
6. I also understand that the attestations of fact contained herein pertain to the implementation, oversight and enforcemen


of a state and/or federal environmental program and must be true and complete to the best of my knowledge.
7. I am aware that criminal penalties may be imposed for statements or omissions that I know or have reason to believe


are untrue or misleading.
8. I am knowingly and intentionally signing Title V Existing 4165.
9. My signature indicates that I am in agreement with the information on this form, and authorize its submittal to the TCEQ


OWNER OPERATOR Signature: Mike Rivet OWNER OPERATOR
Account Number:   ER093335
Signature IP Address:   24.116.223.222
Signature Date:   2025-02-03
Signature Hash:   1D96686854B12E0F5FA241401E07955B06BD2257800F82BF7A872089D866131A
Form Hash Code at
time of Signature:   9EDDF8094A7F111E0E83E0CE124C1D544AFB1DD2FF2239CBE570EF3108AEC3C4


Submission


Reference Number:   The application reference number is 752500
Submitted by:   The application was submitted by


ER093335/Mike Rivet
Submitted Timestamp:   The application was submitted on 2025-02-03


at 14:44:17 CST
Submitted From:   The application was submitted from IP address


24.116.223.222
Confirmation Number:   The confirmation number is 625536
Steers Version:   The STEERS version is 6.86
Permit Number:   The permit number is 4165


Additional Information


Application Creator: This account was created by Eric Quiat







 


 


 


 
 
 


February 3, 2025 
 
 


Electronic Delivery via STEERS 
 
Texas Commission on Environmental Quality 
Air Permits Initial Review Team (APIRT) (MC-161) 
P. O. Box 13087 
Austin, Texas 78711-3087 
 
RE: Formosa Plastics Corporation, Texas  
 OL3 Plant Title V SOP Renewal Application 
 TCEQ Air Quality Project Number: TBA  
 TCEQ Title V Permit Number: O4165 
 Customer Reference Number: CN600130017 
 Regulated Entity Number: RN100218973 
 TCEQ Air Quality Account Number CB0038Q 


 
To Whom It May Concern: 
  
Formosa Plastics Corporation, Texas (FPC TX) is submitting the enclosed Title V Site Operating 
Permit (SOP) renewal application for the Olefins 3 (OL3) and Propane Dehydrogenation (PDH) 
Plants located in Point Comfort, Calhoun and Jackson Counties, Texas.  
 
This submittal constitutes a timely renewal application as it is being submitted at least six 
months and no earlier than 18 months before the current authorization to operate (ATO) expires 
on August 12, 2025. 
 
The enclosed renewal application for Permit No. O4165 meets the requirements for a SOP 
renewal application per 30 TAC Chapter 122. The enclosed application includes the following 
TCEQ forms: OP-CRO1, OP-1, OP-2, OP-SUMR, OP-PBRSUP, OP-ACPS, OP-REQ1, OP-
REQ2, OP-REQ3, and OP-UA forms. 


Should you have any questions, please contact Ms. LeAnn Usoff at leannu@ftpc.fpcusa.com or 
by telephone at (361) 920-9401. 
 


Sincerely, 
 
 
 


Mike Rivet 
Assistant Vice President/General Manager  
Formosa Plastics Corporation, Texas 


 
  


Mike Rivet
Digitally signed by Mike Rivet 
DN: cn=Mike Rivet, o=FPCTX, ou=GMO, 
email=mikerivet@ftpc.fpcusa.com, c=US 
Date: 2025.01.30 14:57:57 -06'00'







Air Permits Initial Review Team       February 2025 
Olefins 3 Title V SOP O4165 Renewal Application  
Page 2 


 


 


Enclosure 
 
CC: Electronic Delivery via STEERS  


Air Program Manager, Region 14 
Texas Commission on Environmental Quality 
500 North Shoreline Blvd, Ste 500 
Corpus Christi, Texas 78401-0318 
(Copy of the Application) 
 
Electronic Delivery: R6AirPermitsTX@epa.gov 
EPA Region 6  


 
 
  







 


February 2025 


RENEWAL APPLICATION FOR 
OL3 & PDH PLANT TITLE V SITE OPERATING 


PERMIT (SOP) NO. O4165 


 
 
Formosa Plastics Corporation, Texas 
Olefins 3 (OL3) and Propane Dehydrogenation (PDH) Plant 
Point Comfort, Texas 
 
Customer Reference No. CN600130017 
Regulated Entity No. RN100218973 


 
 
 
 


Submitted To: 
Texas Commission on Environmental Quality 


Air Division 
P.O. Box 13087 


Austin, Texas 78711-3087 


 
PROJECT NUMBER: 


151821.01.01 
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Formosa Plastics Corporation, Texas - OL3 & PDH Plant 


 PAGE 1 


1.0 INTRODUCTION AND APPLICATION ORGANIZATION 


Formosa Plastics Corporation, Texas (FPC TX) currently operates a number of chemical manufacturing 
plants at their complex near Point Comfort, in Calhoun and Jackson Counties, Texas. FPC TX’s Olefins 3 
Plant (OL3) and the not-yet-constructed Propane Dehydrogenation (PDH) Plant are in Calhoun and 
Jackson Counties, Texas. The OL3 & PDH Plants are currently authorized by New Source Review (NSR) 
Air Quality Permits No. 107518 and PSDTX1383M1, and Title V Site Operating Permit (SOP) O4165.   
 
FPC TX is subject to EPA’s new Residual Risk and Technology Review (RTR) requirements in (1) the 
Ethylene Maximum Achievable Control Technology (EMACT) rule (40 CFR 63, Subpart YY), as 
promulgated in the July 6, 2020 Federal Register, and (2) the Miscellaneous Organic National Emissions 
Standards for Hazardous Air Pollutants (NESHAP) (MON) rule (40 CFR 63, Subpart FFFF), as 
promulgated in the August 12, 2020 Federal Register.   
 
The PDH Unit is a not-yet-constructed MON Chemical Process Unit (MCPU) covered under the OL3’s 
SOP No. O4165. Although the PDH Unit will be located within the boundary limits of the OL3 Plant, 
FPC TX has elected not to address new MON RTR requirements that affect the PDH Unit in this renewal 
application. This choice was made because the construction timeline for PDH is not yet firmly 
established. Once a construction schedule is finalized and construction commences on the PDH Unit, FPC 
TX will submit a separate SOP application to address all MON RTR requirements that impact the PDH 
MCPU. FPC TX is aware that the PDH Unit cannot commence operations until all applicable MON RTR 
requirements are incorporated into SOP No. O4165. 
 
The OL3 Unit generates process vent streams that are subject to 40 CFR 63, Subpart YY Ethylene MACT 
(EMACT) requirements for Ethylene Manufacturing Process Units (EMPUs). These EMACT vent 
streams are controlled by the OL3 flare system. The OL3 flare system must therefore include the new 
MACT Subpart YY RTR flare requirements in their Title V SOP permits.   
 
It should be noted that the new MON and EMACT RTR flare requirements are virtually identical in that 
both the MON and EMACT RTR regulations incorporate by reference Petroleum Refinery MACT flare 
requirements found in 40 CFR §63.670 and §63.671. 
 
Contents and Organization of this SOP Renewal Application 
 
FPC TX is submitting this timely Title V SOP renewal application at least six months, but no earlier than 
eighteen months, before the date of expiration of the authorization (August 12, 2025) per the requirements 
in 30 TAC §122.133. This application contains the following updated information required for Title V 
SOP renewal application procedures as detailed in 30 TAC §122.243 as well as additional supporting 
information. 
 
Sections 2.0, 3.0, and 4.0 of this application include site descriptive information such as the site location 
map, plot plan, and process information. Section 5.0 and the application appendices contain the required 
TCEQ application forms and other information as detailed in this application’s Table of Contents. 
 
FPC TX is aware that many Title V SOP permits have faced EPA comments because the permit contains 
“high-level” citations. After discussions with TCEQ’s permitting staff, FPC TX wants to proactively 
address this as follows. In support of the regulatory citations presented in Form OP-REQ3 in Appendix C 
and based on a recommendation from TCEQ, more in-depth regulatory citations are being provided in 
Appendix D. The intent of this additional appendix is to assure TCEQ and the General Public that this 
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Title V SOP application contains the detailed level of regulatory citation specificity required for Title V 
SOP applications. These citations are derived from an Excel file that FPC TX developed to identify all 
newly applicable citations resulting from the EMACT RTR rulemaking. Additional information on how 
Appendix D is constructed can be found in Section 3 and Table 2 of this application. 
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2.0 SITE LOCATION MAP AND PLOT PLANS 


The OL3 Plant is located at the FPC TX Point Comfort Site, which is immediately east of Farm Road 
1593, west of Cox Creek, and north of State Highway 35. The OL3 Plant is located in Calhoun and 
Jackson Counties. A scaled area map that shows the location of the OL3 Plant is included in this section. 
 
A detailed plot plan of the OL3 Plant showing the facilities included in this application is contained in 
this section. Emission points are identified on the detailed plot plan. 
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3.0 NEW EMACT AND MON RTR REQUIREMENTS 


EMACT RTR Flare Requirements 


FPC TX is subject to EPA’s new Residual Risk and Technology Review (RTR) requirements in the 
Ethylene Maximum Achievable Control Technology (MACT) rule (40 CFR 63, Subpart YY), as 
promulgated in the July 6, 2020 Federal Register. In this application FPC TX is seeking to update the 
OL3 SOP No. O4165 to reflect the regulatory, physical, and operational changes to the OL3 flare 
emission control system. These changes were authorized by TCEQ in a PCP Standard Permit Registration 
No. 167823 issued February 18, 2022. Except for limited EMACT exceptions identified at 40 CFR 
§63.1103(e)(4), the EMACT RTR rule requires that flares comply with Petroleum Refinery MACT (40 
CFR 63, Subpart CC) flare requirements specified at 40 CFR §63.670 and §63.671.  
 
Applicability for Existing OL3 Elevated Flare System Covered Under NSR Permit No. 107518 
 
For the existing OL3 steam-assisted elevated flare system (OL3-FLRA/B/C) TCEQ specified traditional 
NSR permit flare requirements based on 40 CFR §60.18 as specified in NSR Permit No. 107518 Special 
Condition No. 10. The new EMACT RTR flare requirements replace and supersede the NSPS General 
Provision and MACT General Provision flare requirements of 40 CFR §60.18 and 40 CFR §63.11, 
respectively, as specified at 40 CFR §63.1100(g)(7)(i). The new EMACT RTR requirements for flares 
incorporate by reference most of the flare requirements in the Petroleum Refinery MACT, found at 40 
CFR 63, Subpart CC at §63.670 and §63.671.   
 
Treatment of all OL3 Elevated Steam Assisted Flares in this Application 
 
TCEQ has administratively addressed the new requirements for the three existing steam-assisted elevated 
flares at OL3 in Table 6 of the Flare Unit Attributes Form UA-7, which is provided in Appendix E.  
However, for completeness, new EMACT RTR flare requirements are also documented in Form OP-
REQ3 in Appendix C. Because of the volume and complexity of the new EMACT RTR requirements, 
FPC TX is providing clarifying regulatory citation documentation in support of Form OP-REQ3 in 
Appendix D. In post-RTR operations, the flares will no longer be required to comply with 40 CFR §60.18 
and §63.11, as specified at 40 CFR §63.1100(g)(7)(i).  
 
Incorporation of AMOCs 
 
As specified at 40 CFR §63.1102(c), the original EMACT RTR compliance deadline for OL3 is July 6, 
2023. However, FPC TX has applied for and received from TCEQ a one-year compliance extension, until 
July 6, 2024, for the flare-related RTR provisions. This compliance extension is provided in Appendix F 
in the form of a TCEQ-approved Alternative Method of Compliance (AMOC) No. 213, dated September 
23, 2022. This AMOC is being incorporated into SOP No. O4165 with this renewal. In addition, 
Appendix F also contains the TCEQ-approved AMOC No. 66 issued on December 14, 2016. This AMOC 
allows the use of an alternative method for testing VOCs in cooling water. Lastly, Appendix F contains 
AMOC No. 234 issued by the TCEQ on February 2, 2024. This AMOC aligns FPCTX’s reporting cycle 
to the new MACT YY reporting cycle. FPCTX is proposing to incorporate these AMOCs into SOP No. 
O4165 with this renewal. 
 
EMACT RTR Non-Flare Requirements 
 
In this application, FPC TX is also addressing all new non-flare EMACT RTR requirements using Form 
OP-REQ3 in Appendix C. Because of the volume and complexity of the new EMACT RTR requirements, 
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FPC TX is providing clarifying regulatory citation documentation in support of Form OP-REQ3 in 
Appendix D. In part, this approach is being taken because TCEQ has not yet developed new Unit 
Attribute forms to address all EMACT RTR requirements. These new EMACT RTR requirements 
documented in Appendices C and D include but are not limited to: 
 


• Maintenance Vent (MV) requirements  
• Bypass Vent (BV) requirements 
• Storage Vessel Degassing (SVD) requirements 
• Atmospheric Pressure Relief Device (APRD) monitoring and release requirements 
• Cooling Water Tower Heat Exchange System (CWTHES) requirements 
• Ethylene cracking furnace decoking operation requirements 
• Ethylene cracking furnace isolation valve inspection requirements 
• Revised startup, shutdown, and malfunction requirements 


 
Documentation of EMACT RTR Applicability and Rule Changes 
 
To facilitate documentation of the new flare and non-flare EMACT RTR requirements into Form OP-
REQ3, the following unit and group IDs either already exist or are being established in Form OP-SUMR 
in Appendix A.   
 


• GRP-ESAF – this new group ID captures all EMACT RTR and other requirements for the three 
existing Elevated Steam-Assisted Flares at OL3 (Unit ID Nos: OL3-FLRA/B/C). 


 
• GRP-OL3DK – this new group ID covers the two Decoke Drums at OL3 (EPNs: OL3-DK1, 


OL3-DK2). The new EMACT RTR requirements for ethylene Furnace Decoking and Isolation 
Valve Inspections at OL3 will be assigned to this new group ID. 


 
• OL3-MV – this new unit ID captures all OL3 Maintenance Vents (MVs) in OHAP service that 


are subject to new EMACT RTR MV requirements. 
 


• OL3-BL – this new unit ID captures all OL3 Bypass Lines (BLs) in OHAP service that are 
subject to new EMACT RTR BL requirements. 


 
• OL3-SVD – this new unit ID captures all Storage Vessel Degassing (SVD) operations at OL3 that 


are subject to new EMACT RTR SVD requirements. 
 


• OL3-APRD – this new unit ID captures all OL3 Atmospheric Pressure Relief Devices (APRDs) 
in OHAP service that are subject to new EMACT RTR APRD requirements. 


 
• OL3-CTWR – this existing unit ID covers the OL3 cooling tower. The new EMACT RTR 


requirements for cooling water tower heat exchange systems (found at 40 CFR 63, Subpart XX) 
will be assigned to this existing unit ID. 


 
• OL3-EMPU – this new unit ID captures all OL3 Ethylene Manufacturing Process Unit (EMPU) 


equipment items in OHAP service that are subject to the new EMACT RTR Startup, Shutdown, 
Malfunction and Maintenance (SSMM) requirements, and it also captures other miscellaneous 
requirements that apply to the entire OL3 EMPU. 
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SOP Index Numbers Established to Document Post-RTR EMACT Requirements 
 
In support of the regulatory citations presented in Form OP-REQ3 in Appendix C and based on a 
recommendation from TCEQ, more in-depth regulatory citations are being provided in Appendix D. In 
Table 2, FPC TX has established SOP Index Numbers for new post-RTR EMACT requirements.  
 
Table 2 also shows the requirements associated with each SOP Index Number, the applicable Title V 
Revision Number as presented in TCEQ Form OP-2 Table 2, and the section of Appendix D that 
corresponds to the citations associated with the SOP Index Number. For example, Appendix D contains a 
Master List of all regulatory citations. Appendix D also contains separate sections which are filtered from 
the Master List to show how the regulatory citations in Table 2 are parsed by SOP Index Number. For 
example, Appendix D6 is filtered to contain only the EMACT post-RTR citations associated with SOP 
Index No. 63YY-13, which covers the new requirements for ethylene furnace docking and isolation valve 
inspections. 


 
Table 2 


Proposed SOP Index Numbers and Descriptions for Post-RTR EMPU Operations 
 


Appendix D 
Section and 
SOP Index  
Numbers 


OP-SUMR 
Table 2 


Group IDs Unit IDs SOP Index Number Description 


OP-2 
Table 2 
Revision 
Numbers 


D-Master 
 


Master List 


All All All new EMACT RTR Requirements for 
Inclusion in SOP No. O4165 


4 – 11 


D1 
 


63YY-8 


GRP-ESAF OL3-
FLRA/B/C 


MACT YY Post-RTR Requirements for 
Elevated Steam-Assisted Flares (ESAFs) 


4 


D2 
 


63YY-9 


NA OL3-MV  MACT YY Post-RTR Maintenance Vent 
(MV) Requirements 


5 


D3 
 


63YY-10 


NA OL3-BL  MACT YY Post-RTR Bypass Line (BL) 
Requirements 


6 


D4 
 


63YY-11 


NA OL3-SVD  MACT YY Post-RTR Storage Vessel 
Degassing (SVD) Requirements 


7 


D5 
 


63YY-12 


NA OL3-APRD  MACT YY Post-RTR Atmospheric Pressure 
Relief Device (APRD) Requirements 


8 


D6 
 


63YY-13 


GRP-OL3DK OL3-DK1 
OL3-DK2 


MACT YY Post RTR Requirements for 
Ethylene Furnace Decoking and Valve 
Inspections (FDVI) 


9 


D7 
 


63XX-1 


NA OL3-CTWR MACT XX Post-RTR Cooling Water Tower 
Heat Exchange System (CWTHES) 
Requirements 


10 


D8 
 


63YY-14 


NA OL3-EMPU 
 


MACT YY Post-RTR for EMPU Startup, 
Shutdown, Malfunction and Maintenance 
Requirements, and Other Miscellaneous 
EMPU-wide Requirements  


11 
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4.0 PROCESS DESCRIPTION AND FLOW DIAGRAM 
 
This section includes a process description and block flow diagram for the OL3 Plant design.   


Olefins 3 Plant Process Description 


The OL3 Plant is designed to produce high purity ethylene product. Fresh imported ethane feed received 
from the outside batter limits (OSBL) is combined with recycled ethane from the ethylene fractionator. 
The combined stream is superheated (with quench water) prior to entering the thane feed saturator. A 
process flow diagram for the OL3 Plant is included at the end of this section. 


Saturator: 


In the saturator, the ethane feed is saturated with water by humidification. And the humidified ethane feed 
from the saturator is superheated in a low pressure (LP) steam heated exchanger. The heated ethane/steam 
mixture is then fed to the 14 pyrolysis furnaces (FIN/EPNs: OL3-FUR1 through OL3-FUR14). 


Pyrolysis Furnaces: 


The feed stream is further preheated in the convection section of each furnace before entering the radiant 
coils where the thermal cracking of the feed occurs. The radiant heat in the furnace is provided by fuel gas 
fired hearth (floor fired) and wall burners. The combustion product stream from the fuel gas firing is 
routed through the convection section in the upper part of the furnace where the feed is preheated. The 
combustion products are routed through a selective catalytic reduction (SCR) unit located in the 
convection section of the furnace before being released to the atmosphere (EPNs: OL3-FUR1 through 
OL3-FUR14). 


The product stream (cracked gas) from the furnace radiant coils (3) is routed through heat exchangers 
where heat is recovered by boiler feed water to produce superheated high pressure (SHP) steam. The 
product stream from the furnace is sent to the quench tower. 


Decoking: 


The temperatures in the radiant coils of the furnaces, which are required to accomplish the thermal 
cracking of the feed, also result in coke accumulation in the coils. As the coke accumulates, it decreases 
the heat transfer in the coil and interferes with the efficiency of the furnace operation. Then, the furnace is 
decoked to remove the coke and restore efficient furnace operation. Furnaces are decoked in a staggered 
cycle; so, while the decoking process is occurring in some furnaces, others may be concurrently operated 
in the thermal cracking mode of operation. 


The decoking process involves the following steps: 


1. The furnace is taken out of normal operation by removing the hydrocarbon feed. 


2. Steam is added to the furnace tubes to purge hydrocarbon to the process equipment downstream. 


3. After the hydrocarbons are removed, steam is rerouted to the decoke drum. 


4. Air is injected into the steam going through the coils of the furnace to enhance the burning effect 
and loosening of coke. 
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5. The steam / air decoking continues until all of the coke is removed and the coils are clean again 
so they can be used efficiently to crack hydrocarbons when put back into service. 


6. Once the coils are clean, the air is stopped, and the steam continues to purge out the oxygen 
before the furnace is put back in normal operation. 


7. The effluent from the decoking process, consisting of mainly steam and air, is directed to one of 
two solid separators called decoke drums (FIN/EPNs: OL3-DK1 & OL3-DK2). 


Quench Tower: 


During the cracking process in the furnace, ethylene is produced along with a number of other 
hydrocarbon products (cracked gas). The cracked gas from the furnaces is cooled and partially condensed 
by direct countercurrent contact with re-circulating water in the quench tower. The condensed heavy 
hydrocarbons and dilution steam along with quench water are separated in the bottom section of the 
quench tower. The quench water circulation provides low-level heat to various process users.  


The heavy hydrocarbons which may accumulate at the bottom of the quench tower are exported as fuel 
oil. 


Process Water Stripper: 


The dilution steam condensed in the quench tower is sent through a filter system, which removes the 
suspended solids and dispersed oil from the process water, and then to the process water stripper where it 
is stripped with steam to remove acid gases (e.g., CO2 and trace H2S formed from side reactions in the 
pyrolysis furnaces) and light hydrocarbons. A portion of the process water leaving the bottom of the 
process water stripper is drawn off as blowdown to maintain the process water balance in the system. This 
process water blowdown is sent to the existing complex water treatment plant (CWTP). The remainder of 
the process water leaving the bottom of the process water stripper is recycled back to the ethane feed 
saturator. The overhead vapor leaving the process water stripper, which consists of acid gases and light 
hydrocarbons, is sent back to the quench water tower where the light hydrocarbons can be recovered. The 
acid gases continue to be carried through the process until they are removed in the caustic/water wash 
tower (described below). 


Process Gas Compressor: 


The quench tower overhead vapors are compressed in a steam turbine-driven centrifugal process gas 
compressor with inter-stage cooling provided by cooling water. Wash oil is injected at the inlet of each 
stage of the process gas compressor charge and on the casing to mitigate fouling. 


Caustic/Water Wash Tower: 


After compression the process gas, called charge gas, is sent to a three-stage caustic/water wash tower for 
complete removal of acid gases (e.g., CO2 and trace H2S) from the process gas using a 20% caustic 
solution. The 20% caustic solution is supplied by pipeline from OSBL.  


Spent Caustic Oxidation Unit: 


The spent caustic blowdown from the caustic/water wash tower is routed to a collection tank. The spent 
caustic blowdown from the caustic/water wash tower is discharged to a biological wastewater treatment 
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plant. The acid required for the spent caustic neutralization will be stored in tanks FIN/EPNs: OL3-ACID 
through OL3-ACID2 (a small portion of this acid is also used for the cooling tower pH control). 


Charge Gas Drying and Cooling: 


Charge gas from the caustic/water wash tower overhead is sent through a drier feed KO drum for 
moisture removal and then to the charge gas driers where the process gas is dried in a molecular sieve 
drying system. The molecular sieve driers are regenerated using methane and hydrogen-rich tail gas (from 
the deethanizer overhead) as the regeneration gas. The vapor from the charge gas driers is cooled (by 
propylene refrigerant) before entering the deethanizer. The propylene refrigeration system is described 
later in the process description.  


Deethanizer: 


The Deethanizer tower produces a vapor overhead, which is comprised mostly of C2 compounds, which 
is sent to the acetylene converter (ACU). The bottoms stream from the deethanizer, comprised of C3 and 
heavier compounds, is sent to the depropanizer for additional processing. 


Acetylene Converter: 


The ACU employs a catalyst to convert acetylene to ethylene by selective hydrogenation. The outlet of 
the ACU, which is rich in hydrogen, methane, ethylene, and ethane, is further processed in the 
demethanizer tower.  


Demethanizer: 


In the demethanizer, methane and hydrogen are separated as overheads which are routed to the fuel gas 
system. This overhead stream is high in hydrogen content. Some amount of the hydrogen is recovered in a 
pressure swing absorption (PSA) system, while the remainder of the hydrogen and hydrocarbons are used 
as fuel gas for the pyrolysis furnaces in combination with other fuel streams (as described in the fuel gas 
system description below). The demethanizer bottoms proceeds to the ethylene fractionator for product 
recovery. 


Ethylene Fractionator: 


The ethylene fractionator is designed to produce a high purity ethylene product to be used as feed for 
other units at the Point Comfort complex (replacing purchased feed), stored or exported to pipeline. The 
ethylene fractionator bottoms stream (composed primarily of ethane) is recycled and combined with the 
fresh ethane feed from OSBL before the feed saturator. 


Depropanizer: 


The bottoms from the deethanizer are routed to the depropanizer to separate the C3 components from the 
C4 heavier components. The overhead stream from the depropanizer contains C3 compounds. 


Methyl Acetylene and Propadiene Converter: 


The methyl acetylene (MA) and propadiene (PD) contained in the depropanizer overhead are removed by 
selective hydrogenation to propylene and propane in a single-bed reactor called the MAPD converter. 
Hydrogen is injected into the overhead stream from the depropanizer before entering the MAPD 
converter. 
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The MAPD converter system consists of two reactors: one operating and one spare. This allows one 
reactor to be regenerated while the other reactor is performing the conversion. The MAPD catalyst must 
be periodically regenerated as polymer accumulates on the catalyst surface during normal operation. 
During regeneration, vent gas (primarily steam) is emitted to the atmosphere via the regeneration vent 
(FIN/EPN: OL3-MAPD). The regeneration vent stream may contain trace VOCs and CO (as a result of 
burning the oxidized polymer). 


The C3 portion of the MAPD effluent stream will be further processed in the existing propylene 
purification unit (PPU) or OL2 located in the existing Olefins complex. The remainder is recycled back to 
the depropanizer. 


De-butanizer: 


The bottoms product from the depropanizer flows to the debutanizer where the mixed C4s overhead 
product (19) is separated for export. The debutanizer bottoms/pygas product, is also exported after 
cooling with cooling water. 


Refrigeration Systems: 


The OL3 Plant features two separate closed-loop refrigerant systems: a propylene system and a binary 
refrigerant system. Both systems utilize a steam turbine-driven centrifugal compressor to provide 
refrigeration at various levels. The binary refrigerant (BR) system combines methane and ethylene as a 
single stream of constant composition refrigerant. 


Fuel Gas System: 


The fuel gas mixing drum combines the following streams: hydrogen-rich gas from the dryer regeneration 
system (deethanizer overhead), methane-rich off gas from the chilling train (demethanizer overhead), 
pressure swing adsorption (PSA) off-gas and natural gas from OSBL. This fuel gas mixture is filtered and 
supplied to combustion sources including the furnaces and steam boilers. 


Flare and Vapor Combustor Systems: 


The elevated flare system (FIN/EPNs: OL3-FLRA, OL3-FLRB, OL3-FLRC) is a three-stage flare system 
designed to provide safe control for vent gas streams that cannot be recycled in the process or routed to 
the fuel gas system. Waste gases generated during normal operation and routine maintenance are routed to 
either of the three flare tips. The 1st-, 2nd-, and 3rd-stage flare tips are operated with natural gas pilots. 


Two vapor combustor units (FIN/EPNs: OL3-VCU1 and OL3-VCU2) will control breathing losses from 
existing API product tanks, spent caustic tanks and the wash oil chemical tank. 


Emergency Engine: 


In the event of a power outage, an emergency generator (FIN/EPN: OL3-GEN) will supply power to 
operate valves and other critical equipment in the OL3 Plant. A diesel storage tank is also provided for the 
generator (FIN/EPN: OL3-DIES). 


Auxiliary Storage Tanks: 


The olefins processes employ large process gas and refrigerant compressors. Due to process operating 
pressures, these compressors require several stages of compression and are driven by large steam turbines. 
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In order to keep these machines operating reliably, lube oil systems are installed to ensure proper 
lubrication of the turbine and compressor bearings. The lube oil tanks shown on the process flow diagram 
will act as a reservoir for the recirculating lube oil (FIN/EPNs: OL3-PLO, OL3-PRLO, and OL3-BRLO). 


Antifoulants, product inhibitors, and amines (for pH control) are also used throughout the unit to help 
preserve and maintain equipment in good working order. These materials are stored in relatively small, 
fixed-roof storage tanks. The FINs associated with these chemical additive tanks are OL3-CHEM1 
through OL3-CHEM10. Aqueous ammonia will be stored in a pressurized (bullet style) tank for use in the 
unit’s SCR systems. Other tank sources include 2 frac tanks (FINs: OL3-Frac1 and OL3-Frac2) and 
chemical totes (EPNs: T-1152, T-1253, and T2451). 


Cooling Tower: 


One cooling tower (FIN/EPN: OL3-CTWR) will provide cooling of various process streams. Gaseous 
chlorine will be used as a biocide in the cooling tower. Chlorine is stored in cylinders next to the cooling 
towers. 


  







PROCESS FLOW DIAGRAM
Olefins 3 (OL3) Plant


Formosa Plastics Corporation, Texas
Point Comfort, TX


Revised By: Reviewed By: Project No: Date:
E. Quiat S. Wang 245239 11/22/2023


Fuel
Gas


OL3-FLRA, OL3-FLRB, 
OL3-FLRC


Py Gas Export


Mixed C4s Export


Mixed C3s to Export -
Replaces Purchased Feed


Fuel Oil Export


Ethylene
Product 
to Users OL3-MAPD


OL3-DK1
and


OL3-DK2


Feed
Saturator


Ethane 
Feed


Quench
Water
Tower


OL3-FUR1
thru 


OL3-FUR14


De-
E
t
h
a
n
i
z
e
r


Gas
Driers A


C


U


Conv


N
a
O
H


De-
M
e
t
h
a
n
i
z
e
r


De-
P
r
o
p
a
n
i
z
e
r


E
t
h
y
l
e
n
e


Frac.


De-
B
u
t
a
n
i
z
e
r


M


A


P


D


Conv


Ethylene
Export 


to Pipeline


Pyrolysis 
Furnaces


OL3-FUG


Spent Caustic Tanks
Process Water Tanks


Wash Oil Tanks 
Frac Tanks


OL3-VCU2


VCU


OL3-VCU1


VCUOL3-GEN


Diesel Generator


OL3-MSSVOS C R


1
Spent 


Caustic


2 3


4


5


6


7


8


9


11


1R


10


17


18


14


15
19


20


12


13


16


Wash Oil


Cooling 
Tower


OL3-CTWR


OL3 Auxiliary Storage 
Tanks


Various EPNs
OL3-BOIL1


thru
OL3-BOIL4


Steam Boilers 


SCR







Renewal Application for Title V Site Operating Permit (SOP) 
Formosa Plastics Corporation, Texas - OL3 & PDH Plant 


 PAGE 15 


5.0 TITLE V APPLICATION FORMS 


General and Administrative Forms 
Appendix A of this application includes the general and administrative forms and supporting information 
required by the SOP renewal process, 30 TAC §122.243. These forms and other data include the 
following: 


• OP-CRO1 (Certification by Responsible Official); 
• OP-1 (Site Information Summary); 
• OP-2 (Application for Permit Revision/Renewal);  
• OP-SUMR (Individual Unit Summary for Revisions); 
• OP-PBRSUP (Permits by Rule Supplemental Table); and 
• OP-ACPS (Application Compliance Plan and Schedule) 


 
Potentially Applicable Requirements Forms 
The emissions units at the OL3 Plant are subject to site-wide applicable requirements as well as unit 
specific applicability and non-applicability determinations. The following forms are included in Appendix 
B and C detailing these requirements: 


• Appendix B: OP-REQ1 (Application Area-Wide Applicability Determinations and General 
Information); 


• Appendix C: OP-REQ2 (Negative Applicable Requirement Determinations); and 
• Appendix C: OP-REQ3 (Applicable Requirements Summary) 


 
Unit Attribute Forms 
Appendix E includes the Unit Attribute (UA) Forms: 


• OP-UA3 (Storage Tank Vessel Attributes); 
• OP-UA6 (Boiler/Steam Generator/Steam Generating Unit Attributes); 
• OP-UA7 (Flare Attributes); 
• OP-UA12 (Fugitive Emission Attributes); and 
• OP-UA15 (Emission Point/Stationary Vent/Distillation Operation/Process Vent Attributes) 
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APPENDIX A GENERAL AND ADMINISTRATIVE FORMS OP-CRO1, 
OP-1, OP-2, OP-SUMR, OP-PBRSUP, OP-ACPS







 


TCEQ-10009 (APD-ID 270v1, Revised 06/24) OP-CRO1 
This form is for use by facilities subject to air quality permit requirements and may be revised periodically. (Title V Release 06/24) Page 1 of 2 


Form OP-CRO1 
Certification by Responsible Official 
Federal Operating Permit Program 


Texas Commission on Environmental Quality 


All initial issuance, revision, renewal, and reopening permit application submittals requiring certification must be 
addressed using this form. Updates to site operating permit (SOP) and temporary operating permit (TOP) applications, 
other than public notice verification materials, must be certified prior to authorization of public notice or start of public 
announcement. Updates to general operating permit (GOP) applications must be certified prior to receiving an 
authorization to operate under a GOP. 
 
I. Identifying Information 


RN: RN100218973 


CN: CN600130017 


Account No.: CB0038Q 


Permit No.: O4165 


Project No.: TBA 


Area Name: Olefins 3 and Propane Dehydrogenation (PDH) Plant 


Company Name: Formosa Plastics Corporation, Texas 


II. Certification Type (Please mark appropriate box) 


 Responsible Official Representative  Duly Authorized 


III. Submittal Type (Please mark appropriate box) (Only one response can be accepted per form) 


 SOP/TOP Initial Permit Application  Permit Revision, Renewal, or Reopening 


 GOP Initial Permit Application   Update to Permit Application 


 Other:   
 







 


TCEQ-10009 (APD-ID 270v1, Revised 06/24) OP-CRO1 
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Form OP-CRO1 
Certification by Responsible Official 
Federal Operating Permit Program 


Texas Commission on Environmental Quality 


All initial issuance, revision, and renewal permit application submittals requiring certification must be accompanied by 
this form. Updates to acid rain or CSAPR (other than public notice verification materials) must be certified prior to 
authorization of public notice for the draft permit. 


 


IV. Certification of Truth 


This certification does not extend to information which is designated by TCEQ as information for reference only. 


I, Mike Rivet  certify that I am the DAR  


 (Certifier Name printed or typed)  (RO or DAR)  


and that, based on information and belief formed after reasonable inquiry, the statements and information dated during 
the time period or on the specific date(s) below, are true, accurate, and complete: 
Note: Enter Either a Time Period or Specific Date(s) for each certification. This section must be completed. The 
certification is not valid without documentation date(s). 


Time Period: From  to   


 (Start Date)  (End Date)  


Specific Dates: 02/03/2025        


 (Date 1) (Date 2)  (Date 3)  (Date 4) 


    
 (Date 5)  (Date 6) 


Signature: (Signed in STEERS)   Signature Date:   


Title: Assistant Vice President/General Manager  


 


 
 
 
 
 
 
 
 
 
  







 


TCEQ 10002 (APD ID 251v2, revised 07/24) OP-1 
This form is for use by sources subject to air quality permit requirements 
and may be revised periodically. Page 1 of 7  


Federal Operating Permit Program 
Site Information Summary 


Form OP-1 (Page 1) 
Texas Commission on Environmental Quality 


Please print or type all information. Direct any questions regarding this application form to the Air Permits Division at 
(512) 239-1250 or to the Texas Commission on Environmental Quality, Office of Air, Air-Permits Division (MC 163), 
P.O. Box 13087, Austin, Texas 78711-3087. 


 
I. Company Identifying Information 


A. Company Name: Formosa Plastics Corporation, Texas 


B. Customer Reference Number (CN): CN600130017 


C. Submittal Date (mm/dd/yyyy): 02/03/2025 


II. Site Information 


A. Site Name: Olefins 3 (OL3) and Propane Dehydrogenation (PDH) Plant 


B. Regulated Entity Reference Number (RN): RN100218973 


C. Indicate affected state(s) required to review permit application: (Check the appropriate box[es].) 


 AR  CO  KS  LA  NM  OK  N/A 


D. Indicate all pollutants for which the site is a major source based on the site’s potential to emit: 
(Check the appropriate box[es].) 


 VOC  NOX  SO2  PM10  CO  Pb  HAPS 


Other: 


E. Is the site a non-major source subject to the Federal Operating Permit Program?  Yes  No 


F. Is the site within a local program area jurisdiction?  Yes  No 


G. Will emissions averaging be used to comply with any Subpart of 40 CFR Part 63?  Yes  No 


H. Indicate the 40 CFR Part 63 Subpart(s) that will use emissions averaging: 


III. Permit Type 


A. Type of Permit Requested: (Select only one response) 


 Site Operating Permit (SOP)  Temporary Operating Permit (TOP)  General Operating Permit (GOP) 
 
  







 


TCEQ 10002 (APD ID 251v2, revised 07/24) OP-1 
This form is for use by sources subject to air quality permit requirements 
and may be revised periodically. Page 2 of 7  


Federal Operating Permit Program 
Site Information Summary 


Form OP-1 (Page 2) 
Texas Commission on Environmental Quality 


 
IV. Initial Application Information (Complete for Initial Issuance Applications Only.) 


A. Is this submittal an abbreviated or a full application?  Abbreviated  Full 


B. If this is a full application, is the submittal a follow-up to an abbreviated application?  Yes  No 


C. If this is an abbreviated application, is this an early submittal for a combined 
 SOP and Acid Rain permit?  Yes  No 


D. Has an electronic copy of this application been submitted (or is being submitted) to EPA? 
 (Refer to the form instructions for additional information.)  Yes  No 


E. Has the required Public Involvement Plan been included with this application?  Yes  No 
V. Confidential Information 


A. Is confidential information submitted in conjunction with this application?  Yes  No 


VI. Responsible Official (RO) Identifying Information 


RO Name Prefix: (  Mr.  Mrs.  Ms.  Dr.) 


RO Full Name: Ken Mounger 


RO Title: Executive Vice President 


Employer Name: Formosa Plastics Corporation, Texas 


Mailing Address: 9 Peach Tree Hill Road 


City: Livingston 


State: New Jersey 


ZIP Code: 07039 


Territory: 


Country: USA 


Foreign Postal Code: 


Internal Mail Code: 


Telephone No.: (973) 716-7205 


Fax No.: (973) 994-8005 


Email: tlasater@ftpc.fpcusa.com 
 
  







 


TCEQ 10002 (APD ID 251v2, revised 07/24) OP-1 
This form is for use by sources subject to air quality permit requirements 
and may be revised periodically. Page 3 of 7  


Federal Operating Permit Program 
Site Information Summary 


Form OP-1 (Page 3) 
Texas Commission on Environmental Quality 


 
VII. Technical Contact Identifying Information (Complete if different from RO.) 


Technical Contact Name Prefix: (  Mr.  Mrs.  Ms.  Dr.) 


Technical Contact Full Name: LeAnn Usoff 


Technical Contact Title: Assistant Manager of Air Permitting 


Employer Name: Formosa Plastics Corporation, Texas 


Mailing Address: P.O. Box 700 


City: Point Comfort 


State: Texas 


ZIP Code: 77978 


Territory: 


Country: USA 


Foreign Postal Code: 


Internal Mail Code: 


Telephone No.: (361) 920-9401 


Fax No.: 


Email: LeAnnU@ftpc.fpcusa.com 


VIII. Reference Only Requirements (For reference only.) 


A. State Senator: Lois W. Kolkhorst (District 18), Joan Huffman (District 17)   


B. State Representative: J.M. Lozano (District 43), Geanie W. Morrison (District 30) 


C. Has the applicant paid emissions fees for the most recent agency fiscal year 
(Sept. 1 - August 31)?  Yes  No  N/A 


D. Is the site subject to bilingual notice requirements pursuant to 30 TAC § 122.322?  Yes  No 


E. Indicate the alternate language(s) in which public notice is required: Spanish 
  







 


TCEQ 10002 (APD ID 251v2, revised 07/24) OP-1 
This form is for use by sources subject to air quality permit requirements 
and may be revised periodically. Page 4 of 7  


Federal Operating Permit Program 
Site Information Summary 


Form OP-1 (Page 4) 
Texas Commission on Environmental Quality 


 
IX. Off-Site Permit Request 


(Optional for applicants requesting to hold the FOP and records at an off-site location.) 


A. Office/Facility Name: 


B. Physical Address: 


City: 


State: 


ZIP Code: 


Territory: 


Country: 


Foreign Postal Code: 


C. Physical Location: 


 


 


 


D. Contact Name Prefix: (  Mr.  Mrs.  Ms.  Dr.) 


Contact Full Name: 


E. Telephone No.: 


X. Application Area Information 


A. Area Name: Olefins 3 and Propane Dehydrogenation (PDH) Plant 


B. Physical Address: 201 Formosa Drive 


City: Point Comfort 


State: Texas 


ZIP Code: 77978 


C. Physical Location:  


 


 


 


D. Nearest City: Point Comfort 


E. State: Texas 


F. ZIP Code: 77978 
  







 


TCEQ 10002 (APD ID 251v2, revised 07/24) OP-1 
This form is for use by sources subject to air quality permit requirements 
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Federal Operating Permit Program 
Site Information Summary 


Form OP-1 (Page 5) 
Texas Commission on Environmental Quality 


 
X. Application Area Information (continued) 


G. Latitude (nearest second): 28° 41’ 20” 


H. Longitude (nearest second): -96° 32’50” 


I. Are there any emission units that were not in compliance with the applicable 
requirements identified in the application at the time of application submittal?  Yes  No 


J. Indicate the estimated number of emission units in the application area: 62 


K. Are there any emission units in the application area subject to the Acid Rain Program?  Yes  No 


L.  Affected Source Plant Code (or ORIS/Facility Code): 


XI. Public Notice 
(Complete this section for SOP Applications and Acid Rain Permit Applications only.) 


A. Name of a public place to view application and draft permit: Calhoun County Public Library / Jackson County 
Memorial Library 


B. Physical Address: 200 W Mahan / 411 N. Wells Street  


City: Port Lavaca / Edna 


ZIP Code: 77979 / 77957 


C. Contact Person (Someone who will answer questions from the public during the public notice period): 


Contact Name Prefix: (  Mr.  Mrs.  Ms.  Dr.): 


Contact Person Full Name: LeAnn Usoff 


Contact Mailing Address: P.O. Box 700 


City: Point Comfort 


State: Texas 


ZIP Code: 77978 


Territory: 


Country: USA 


Foreign Postal Code: 


Internal Mail Code: 


Telephone No.: (361) 920-9401 
 
  







 


TCEQ 10002 (APD ID 251v2, revised 07/24) OP-1 
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Federal Operating Permit Program 
Site Information Summary 


Form OP-1 (Page 6) 
Texas Commission on Environmental Quality 


 
XII. Delinquent Fees and Penalties 


Notice:  This form will not be processed until all delinquent fees and/or penalties owed to TCEQ or the Office of 
Attorney General on behalf of TCEQ are paid in accordance with the “Delinquent Fee and Penalty Protocol.” 


Complete Sections XIII and XIV for Acid Rain Permit and CSAPR applications only. Please include a copy of the 
Certificate of Representation submitted to EPA. 


XIII. Designated Representative (DR) Identifying Information 


DR Name Prefix: (  Mr.  Mrs.  Ms.  Dr.) 


DR Full Name: 


DR Title: 


Employer Name: 


Mailing Address: 


City: 


State: 


ZIP Code: 


Territory: 


Country: 


Foreign Postal Code: 


Internal Mail Code: 


Telephone No.: 


Fax No.: 


Email: 
 







TCEQ 10002 (APD ID 251v2, revised 07/24) OP-1 
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Federal Operating Permit Program 
Site Information Summary 


Form OP-1 (Page 7) 
Texas Commission on Environmental Quality 


 


Complete Sections XIII and XIV for Acid Rain Permit and CSAPR applications only. Please include a copy of the 
Certificate of Representation submitted to EPA. 


XIV. Alternate Designated Representative (ADR) Identifying Information 


ADR Name Prefix: (  Mr.  Mrs.  Ms.  Dr.) 


ADR Full Name: 


ADR Title:   


Employer Name:   


Mailing Address:   


City: 


State: 


ZIP Code: 


Territory: 


Country: 


Foreign Postal Code: 


Internal Mail Code: 


Telephone No.: 


Fax No.: 


Email: 







 


TCEQ-10059 (APDG 5722v26, revised 03/22) OP-2 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V release 03/10) Page 1 of 6 


Federal Operating Permit Program 
Application for Permit Revision/Renewal 


Form OP-2-Table 1 
Texas Commission on Environmental Quality 


 
Date: 02/03/2025 


Permit No.: O4165 


Regulated Entity No.: RN100218973 


Company Name: Formosa Plastics Corporation, Texas 


For Submissions to EPA 


Has an electronic copy of this application been submitted (or is being submitted) to EPA?  YES  NO 


I. Application Type 


Indicate the type of application: 


 Renewal 


 Streamlined Revision (Must include provisional terms and conditions as explained in the instructions.) 


 Significant Revision 


 Revision Requesting Prior Approval 


 Administrative Revision 


 Response to Reopening 


II. Qualification Statement 


For SOP Revisions Only  YES  NO 


For GOP Revisions Only  YES  NO 


  







TCEQ-10059 (APDG 5722v26, revised 03/22) OP-2 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V release 03/10) Page 2 of 6 
 


Federal Operating Permit Program 
Application for Permit Revision/Renewal 


Form OP-2-Table 1 (continued) 
Texas Commission on Environmental Quality 


 
III. Major Source Pollutants (Complete this section if the permit revision is due to a change at the site or change in regulations.) 


Indicate all pollutants for which the site is a major source based on the site’s potential to emit: 
(Check the appropriate box[es].) 


 VOC  NOX  SO2  PM10  CO  Pb  HAP 


Other: CO2e 


IV. Reference Only Requirements (For reference only) 


Has the applicant paid emissions fees for the most recent agency fiscal year (September 1 - August 31)?  YES  NO  N/A 


V. Delinquent Fees and Penalties 


Notice:  This form will not be processed until all delinquent fees and/or penalties owed to the TCEQ or the Office of the Attorney General on behalf 
of the TCEQ are paid in accordance with the Delinquent Fee and penalty protocol. 


 
  







TCEQ-10059 (APDG 5722v26, revised 03/22) OP-2 
This form is for use by facilities subject to air quality permit requirements and 
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Federal Operating Permit Program 
Application for Permit Revision/Renewal 


Form OP-2-Table 2 
Texas Commission on Environmental Quality 


 
Date: 02/03/2025 


Permit No.: O4165 


Regulated Entity No.: RN100218973 


Company Name: Formosa Plastics Corporation, Texas 
 
Using the table below, provide a description of the revision. 
 
   Unit/Group Process   


Revision No. Revision Code New Unit ID No. Applicable Form 
NSR 


Authorization 
Description of Change and Provisional 
Terms and Conditions 


1 SIG-C Yes T-1152 OP-UA3, OP-REQ2 177140 Adding new source, EPN: T-1152 


2 SIG-C Yes T-1253 OP-UA3, OP-REQ2 177140 Adding new source, EPN: T-1253 


3 SIG-C Yes T-2451 OP-UA3, OP-REQ2 177140 Adding new source, EPN: T-2451 


4 MS-A No 
GRP-ESAF 


(OL3-
FLRA/B/C) 


OP-UA7 
OP-REQ3 107518 


Add New Source Group Including Three Existing 
Elevated Steam Flares (OL3-FLRA/B/C) Located 
at the OL3 Process Units – Used to Incorporate 
New Post RTR EMACT Applicable Requirements 


5 MS-A Yes OL3-MV OP-REQ3 107518 
Add New Source Used to Incorporate New 
EMACT Post RTR Maintenance Vent 
Requirements at OL3 


6 MS-A Yes OL3-BL OP-REQ3 107518 
Add New Source Used to Incorporate New 
EMACT Post RTR Bypass Line Requirements at 
OL3 


 
 







TCEQ-10059 (APDG 5722v26, revised 03/22) OP-2 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V release 03/10) Page 4 of 6 
 


   Unit/Group Process   


Revision No. Revision Code New Unit ID No. Applicable Form 
NSR 


Authorization 
Description of Change and Provisional 
Terms and Conditions 


7 MS-A Yes OL3-SVD OP-REQ3 107518 
Add New Source Used to Incorporate New 
EMACT Post RTR Storage Vessel Degassing 
Requirements at OL3 


8 MS-A Yes OL3-APRD OP-REQ3 107518 
Add New Source Used to Incorporate New 
EMACT Post RTR Atmospheric Pressure Relief 
Device (APRD) Requirements at OL3 


9 MS-A No 
GRP-OL3DK 


(OL3-DK1, OL3-
DK2) 


OP-REQ3 176859, 107518 


Add New Source Group Which Includes Two 
Existing OL3 Furnace Decoking Drums (OL3-
DK1 & OL3-DK2) – Used to Incorporate New 
EMACT RTR Requirements for Ethylene 
Cracking Furnace Decoking Operations and 
Furnace Isolation Valve Inspections at OL3, 
Update authorization with PBR Registration 


10 MS-A No OL3-CTWR OP-REQ3 107518 


Existing Source Used to Incorporate New EMACT 
Post RTR Heat Exchange System Requirements 
for OL3 heat exchangers in OHAP service (see 40 
CFR 63 Subpart XX) at OL3 


11 MS-A Yes OL3-EMPU OP-REQ3 107518 


Add New Source Used to Incorporate New 
EMACT Post RTR Startup, Shutdown, 
Malfunction and Maintenance Requirements in the 
OL3 EMPU and other miscellaneous EMPU-wide 
EMACT requirements at OL3 


12 MS-A No OL3-VCU1 OP-PBRSUP 177140, 107518 Update authorization with PBR Registration 


13 MS-A No OL3-VCU2 OP-PBRSUP 177140, 107518 Update authorization with PBR Registration 
  







TCEQ-10059 (APDG 5722v26, revised 03/22) OP-2 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V release 03/10) Page 5 of 6 
 


Federal Operating Permit Program 
Application for Permit Revision/Renewal 


Form OP-2-Table 3 
Texas Commission on Environmental Quality 


 
Date: 02/03/2025 


Permit No.: O4165 


Regulated Entity No.: RN100218973 


Company Name: Formosa Plastics Corporation, Texas 


I. Significant Revision (Complete this section if you are submitting a significant revision application or a renewal application that includes a 
significant revision.) 


A. Is the site subject to bilingual requirements pursuant to 30 TAC § 122.322?  YES  NO 


B. Indicate the alternate language(s) in which public notice is required: Spanish 


C. Will, there be a change in air pollutant emissions as a result of the significant revision?  YES  NO 
 
  







TCEQ-10059 (APDG 5722v26, revised 03/22) OP-2 
This form is for use by facilities subject to air quality permit requirements and 
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Federal Operating Permit Program 
Application for Permit Revision/Renewal 


Form OP-2-Table 3 
Texas Commission on Environmental Quality 


Using the table below, indicate the air pollutant(s) that will be changing and include a brief description of the change in pollutant emissions for each 
pollutant: 
 
Pollutant Description of the Change in Pollutant Emissions 


HAPs Startup and shutdown annual frequency updates 


VOC The addition of three new storage totes (ID Nos. T-1152, T-1253, and T-2451) 


  


  


  


  


  


  


  


  
 







 


TCEQ-10344 (APDG 5767v7, Revised 05/20) OP-SUMR 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. Page 1 of 5 
 


Texas Commission on Environmental Quality 
Federal Operating Permit Program 


Individual Unit Summary for Revisions 
Form OP-SUMR 


Table 1 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


Unit/Process 
AI 


Unit/Process 
Revision No. 


Unit/Process ID 
No. 


Unit/Process 
Applicable 


Form 
Unit/Process Name/ Description Unit/Process 


CAM 


Preconstruction 
Authorizations 30 TAC 
Chapter 116/ 30 TAC 


Chapter 106 


Preconstruction 
Authorizations Title I 


A 1 T-1152 OP-UA3, 
OP-REQ2 EC3379A Tote  


106.261/11/01/2003[177140] 
106.262/11/01/2003[177140] 
106.472/09/04/2000[177140] 


 


A 2 T-1253 OP-UA3, 
OP-REQ2 EC3443A Tote  


106.261/11/01/2003[177140] 
106.262/11/01/2003[177140] 
106.472/09/04/2000[177140] 


 


A 3 T-2451 OP-UA3, 
OP-REQ2 EC3267A Tote  


106.261/11/01/2003[177140] 
106.262/11/01/2003[177140] 
106.472/09/04/2000[177140] 


 


 4 
GRP-ESAF 


(OL3-
FLRA/B/C) 


OP-UA7, 
OP-REQ3 


Add New Source Group (See 
Table 2 Below) Which Includes 
Three Existing Elevated Steam 


Flares (OL3-FLRA, OL3-FLRB 
and OL3-FLRC) Located at the 
OL3 Process Units – Used to 
Incorporate New Post RTR 
EMACT Flare Applicable 


Requirements 


 107518  PSDTX1383M1 
GHGPSDTX48 


 







 


TCEQ-10344 (APDG 5767v7, Revised 05/20) OP-SUMR 
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Texas Commission on Environmental Quality 
Federal Operating Permit Program 


Individual Unit Summary for Revisions 
Form OP-SUMR 


Table 1 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


Unit/Process 
AI 


Unit/Process 
Revision No. 


Unit/Process ID 
No. 


Unit/Process 
Applicable 


Form 
Unit/Process Name/ Description Unit/Process 


CAM 


Preconstruction 
Authorizations 30 TAC 
Chapter 116/ 30 TAC 


Chapter 106 


Preconstruction 
Authorizations Title I 


A 5 OL3-MV OP-REQ3 


Add New Source Used to 
Incorporate New EMACT Post 
RTR Maintenance Vent 
Requirements at OL3 


 107518 PSDTX1383M1 
GHGPSDTX48 


A 6 OL3-BL OP-REQ3 
Add New Source to Incorporate 
New EMACT Post RTR Bypass 
Line Requirements at OL3 


 107518 PSDTX1383M1 
GHGPSDTX48 


A 7 OL3-SVD OP-REQ3 


Add New Source to Incorporate 
New EMACT Post RTR Storage 
Vessel Degassing Requirements at 
OL3 


 107518 PSDTX1383M1 
GHGPSDTX48 


A 8 OL3-APRD OP-REQ3 


Add New Source Used to 
Incorporate New EMACT Post 
RTR Atmospheric Pressure Relief 
Device (APRD) Requirements at 
OL3 


 107518 PSDTX1383M1 
GHGPSDTX48 


 
  







 


TCEQ-10344 (APDG 5767v7, Revised 05/20) OP-SUMR 
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Texas Commission on Environmental Quality 
Federal Operating Permit Program 


Individual Unit Summary for Revisions 
Form OP-SUMR 


Table 1 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


Unit/Process 
AI 


Unit/Process 
Revision No. 


Unit/Process ID 
No. 


Unit/Process 
Applicable 


Form 
Unit/Process Name/ Description Unit/Process 


CAM 


Preconstruction 
Authorizations 30 TAC 
Chapter 116/ 30 TAC 


Chapter 106 


Preconstruction 
Authorizations Title I 


 9 
GRP-OL3DK 
(OL3-DK1, 
OL3-DK2) 


OP-REQ3 


Add New Source Group (See 
Table 2 Below) Which Includes 
Two Existing OL3 Furnace 
Decoking Drums (OL3-DK1 & 
OL3-DK2) to Incorporate New 
EMACT RTR Requirements for 
Ethylene Cracking Furnace 
Decoking Operations and Furnace 
Isolation Valve Inspections at OL3 


 
107518 


106.261/11/01/2003[176859] 
106.262/11/01/2003[176859] 


PSDTX1383M1 
GHGPSDTX48 


 10 OL3-CTWR OP-REQ3 


Utilize Existing Source to 
Incorporate New EMACT Post 
RTR Heat Exchange System 
Requirements for Heat Exchangers 
in OHAP Service (see 40 CFR 63 
Subpart XX) at OL3 


 107518 PSDTX1383M1 
GHGPSDTX48 
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Texas Commission on Environmental Quality 
Federal Operating Permit Program 


Individual Unit Summary for Revisions 
Form OP-SUMR 


Table 1 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


Unit/Process 
AI 


Unit/Process 
Revision No. 


Unit/Process ID 
No. 


Unit/Process 
Applicable 


Form 
Unit/Process Name/ Description Unit/Process 


CAM 


Preconstruction 
Authorizations 30 TAC 
Chapter 116/ 30 TAC 


Chapter 106 


Preconstruction 
Authorizations Title I 


A 11 OL3-EMPU OP-REQ3 


Add New Source to Incorporate 
New EMACT Post RTR Startup, 
Shutdown, Malfunction and 
Maintenance Requirements in the 
OL3 EMPU and Other 
Miscellaneous EMPU-wide 
EMACT Requirements at OL3 


 107518 PSDTX1383M1 
GHGPSDTX48 


 12 OL3-VCU1 OP-
PBRSUP 


Update authorization with PBR 
Registration  


106.261/11/01/2003[177140] 
106.262/11/01/2003[177140] 


107518 


PSDTX1383M1 
GHGPSDTX48 


 13 OL3-VCU OP-
PBRSUP 


Update authorization with PBR 
Registration  


106.261/11/01/2003[177140] 
106.262/11/01/2003[177140] 


107518 


PSDTX1383M1 
GHGPSDTX48 
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Texas Commission on Environmental Quality 
Federal Operating Permit Program 


Individual Unit Summary for Revisions 
Form OP-SUMR 


Table 2 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


Revision No. ID No. Applicable Form Group AI Group ID No.  


4 OL3-FLRA/B/C OP-UA7, OP-REQ3 A GRP-ESAF (Elevated Steam Assisted Flares – 
63YY-8) 


9 OL3-DK1, OL3-DK2 OP-REQ3 A GRP-OL3DK  (Furnace Decoking and Valve 
Inspections– 63YY-13) 


     


     


     


     


     


     


 







TCEQ-20875 (APD-ID 102v1, revised 05/22) OP-PBRSUP 
This form for use by facilities subject to air quality permit requirements and  
may be revised periodically (Title V IMS Release 05/20) Page 1 of 5 


Form OP-PBRSUP 
Permit By Rule Supplemental Table (Page 1) 


Table A: Registered Permits by Rule (30 TAC Chapter 106) for the Application Area 
Texas Commission on Environmental Quality 


 


Date Permit Number Regulated Entity Number 


02/03/2025 O4165 RN100218973 


 
Unit ID No. Registration No. PBR No. Registration Date 


PIPELN-FUG 157260 106.261 07/11/2019 


OL3-PLO 171046 106.261 12/20/2022 


OL3-PRLO 171046 106.261 12/20/2022 


OL3-BRLO 171046 106.261 12/20/2022 


T-1152 177140 106.261,106.262, 106.472 09/13/2024 


T-1253 177140 106.261, 106.262, 106.472 09/13/2024 


T-2451 177140 106.261, 106.262, 106.472 09/13/2024 


OL3-VCU1 177140 106.261, 106.262 09/13/2024 


OL3-VCU2 177140 106.261, 106.262 09/13/2024 


OL3-DK1 176859 106.261, 106.262 07/29/2024 


OL3-DK2 176859 106.261, 106.262 07/29/2024 


    


 
  







 


TCEQ-20875 (APD-ID 102v1, revised 05/22) OP-PBRSUP 
This form for use by facilities subject to air quality permit requirements and  
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Form OP-PBRSUP 
Permit By Rule Supplemental Table (Page 2) 


Table B: Claimed (not registered) Permits by Rule (30 TAC Chapter 106) for the Application Area 
Texas Commission on Environmental Quality 


 
Date Permit Number Regulated Entity Number 


02/03/2025 O4165 RN100218973 


 
Unit ID No. PBR No. Version No./Date 


METHANE-ISO 106.476 09/04/2000 


OL3-MSS-ILE 106.263 11/01/2001 


OL3-CTWR 106.371 09/04/2000 
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This form for use by facilities subject to air quality permit requirements and  
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Form OP-PBRSUP 
Permit By Rule Supplemental Table (Page 3) 


Table C: Claimed (not registered) Permits by Rule (30 TAC Chapter 106) for Insignificant Sources for the Application Area 
Texas Commission on Environmental Quality 


 
Date Permit Number Regulated Entity Number 


02/03/2025 O4165 RN100218973 


 
PBR No. Version No./Date 


N/A N/A 
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This form for use by facilities subject to air quality permit requirements and  
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Form OP-PBRSUP 
Permit By Rule Supplemental Table (Page 4) 


Table D: Monitoring Requirements for registered and claimed PBRs for the Application Area 
Texas Commission on Environmental Quality 


 


Date Permit Number Regulated Entity Number 


02/03/2025 O4165 RN100218973 


 
Unit ID No. PBR No. Version No./Date Or 


Registration No. 
Monitoring Requirement 


PIPELN-FUG 106.261 157260 Maintain records on-site to demonstrate compliance with emission limits, such as monthly 
flowrate. 


OL3-PLO 106.261 171046 Maintain records on-site to demonstrate compliance with emission limits, such as monthly 
throughput. 


OL3-PRLO 106.261 171046 Maintain records on-site to demonstrate compliance with emission limits, such as monthly 
throughput. 


OL3-BRLO 106.261 171046 Maintain records on-site to demonstrate compliance with emission limits, such as monthly 
throughput. 


T-1152 106.261, 106.262 177140 
Maintain records on-site to demonstrate compliance with emission limits, such as monthly 
throughput. Maintain records verifying the chemicals loaded, unloaded, or stored are 
limited to listed chemicals in the PBR. 


T-1152 106.472 177140 Maintain records verifying the chemicals loaded, unloaded, or stored are limited to listed 
chemicals in the PBR. 


T-1253 106.261, 106.262 177140 
Maintain records on-site to demonstrate compliance with emission limits, such as monthly 
throughput. Maintain records verifying the chemicals loaded, unloaded, or stored are 
limited to listed chemicals in the PBR. 


T-1253 106.472 177140 Maintain records verifying the chemicals loaded, unloaded, or stored are limited to listed 
chemicals in the PBR. 
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This form for use by facilities subject to air quality permit requirements and  
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Form OP-PBRSUP 
Permit By Rule Supplemental Table (Page 4) 


Table D: Monitoring Requirements for registered and claimed PBRs for the Application Area 
Texas Commission on Environmental Quality 


 


Date Permit Number Regulated Entity Number 


02/03/2025 O4165 RN100218973 


 
Unit ID No. PBR No. Version No./Date Or 


Registration No. 
Monitoring Requirement 


T-2451 106.261, 106.262 177140 
Maintain records on-site to demonstrate compliance with emission limits, such as monthly 
throughput. Maintain records verifying the chemicals loaded, unloaded, or stored are 
limited to listed chemicals in the PBR. 


T-2451 106.472 177140 Maintain records verifying the chemicals loaded, unloaded, or stored are limited to listed 
chemicals in the PBR. 


OL3-VCU1 106.261, 106.262 177140 Maintain records on-site to demonstrate compliance with emission limits, such as monthly 
flowrate, and verify that no visible emissions will result. 


OL3-VCU2 106.261, 106.262 177140 Maintain records on-site to demonstrate compliance with emission limits, such as monthly 
flowrate, and verify that no visible emissions will result. 


OL3-DK1 106.261, 106.262 176859 Maintain records on-site to demonstrate compliance with emission limits, such as number 
of decoking events. 


OL3-DK2 106.261, 106.262 176859 Maintain records on-site to demonstrate compliance with emission limits, such as number 
of decoking events. 


METHANE-ISO 106.476 09/04/2000 Ensure tank is equipped with relief valve that directs all vapors to the vapor combuster 
units.  


OL3-MSS-ILE 106.263 11/01/2001 Maintain count of OL3 hydro-blasting activities to not more than 88 events per a rolling 
12-month period. 


OL3-CTWR 106.371 09/04/2000 
Maintain records documenting that water has not been in direct contact with gaseous or 
liquid process streams containing carbon compounds, sulfur compounds, halogens or 
halogen compounds, cyanide compounds, inorganic acids, or acid gases. 


 







 


TCEQ - 10100 (APDG 5876v4, Revised 07/17) OP-ACPS 
This form is for use by sources subject to air quality permit requirements 
and may be revised periodically. Page 1 of 1 


Texas Commission on Environmental Quality 
Form OP-ACPS 


Application Compliance Plan and Schedule 


 


Date: 02/03/2025 Regulated Entity No.: RN100218973 Permit No.: O4165 


Company Name: Formosa Plastics Corporation, Texas Area Name: Olefins 3 and Propane 
Dehydrogenation (PDH) Plant 


• Part 1 of this form must be submitted with all initial FOP applications and renewal applications. 


• The Responsible Official must use Form OP-CRO1 (Certification by Responsible Official) to certify 
information contained in this form in accordance with 30 TAC § 122.132(d)(8). 


Part 1 


A. Compliance Plan — Future Activity Committal Statement 


The Responsible Official commits, utilizing reasonable effort, to the following: 
As the responsible official it is my intent that all emission units shall continue to be in compliance with all 
applicable requirements they are currently in compliance with, and all emission units shall be in compliance 
by the compliance dates with any applicable requirements that become effective during the permit term. 


B. Compliance Certification - Statement for Units in Compliance* 
(Indicate response by entering an “X” in the appropriate column) 


1. With the exception of those emission units listed in the Compliance Schedule section 
of this form (Part 2, below), and based, at minimum, on the compliance method 
specified in the associated applicable requirements, are all emission units addressed 
in this application in compliance with all their respective applicable requirements as 
identified in this application? 


 YES  NO 


2. Are there any non-compliance situations addressed in the Compliance Schedule 
Section of this form (Part 2)? 


 YES  NO 


3. If the response to Item B.2, above, is “Yes,” indicate the total number of Part 2 
attachments included in this submittal. (For reference only) 


 


* For Site Operating Permits (SOPs), the complete application should be consulted for applicable 
requirements and their corresponding emission units when assessing compliance status. 
For General Operating Permits (GOPs), the application documentation, particularly Form OP-REQ1 
should be consulted as well as the requirements contained in the appropriate General Permits portion of 
30 TAC Chapter 122. 


Compliance should be assessed based, at a minimum, on the required monitoring, testing, record 
keeping, and/or reporting requirements, as appropriate, associated with the applicable requirement in 
question. 


 







Renewal Application for Title V Site Operating Permit (SOP) 
Formosa Plastics Corporation, Texas - OL3 & PDH Plant 


 APPENDIX B 


APPENDIX B AREA-WIDE APPLICABLE REQUIREMENTS FORM 
OP-REQ1







TCEQ - 10043 (APD-ID303v1, Revised 09/24) OP-REQ1 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V IMS Release 09/24) Page 1 of 89 


Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 1) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 
I. Title 30 TAC Chapter 111 - Control of Air Pollution from Visible Emissions and 


Particulate Matter 
 


A. Visible Emissions  


 1. The application area includes stationary vents constructed on or before 
January 31, 1972. 


 Yes  No 


 2. The application area includes stationary vents constructed after 
January 31, 1972. 
If the responses to Questions I.A.1 and I.A.2 are both “No,” go to 
Question I.A.6.  If the response to Question I.A.1 is “No” and the response to 
Question I.A.2 is “Yes,” go to Question I.A.4. 


 Yes  No 


 3. The application area is opting to comply with the requirements for stationary 
vents constructed after January 31, 1972 for vents in the application area 
constructed on or before January 31, 1972. 


 Yes  No 


 4. All stationary vents are addressed on a unit specific basis.  Yes  No 


 5. Test Method 9 (40 CFR Part 60, Appendix A, Method 9 - Visual 
Determination of the Opacity of Emissions from Stationary Sources) is used to 
determine opacity of emissions in the application area. 


 Yes  No 


 6. The application area includes structures subject to 30 TAC § 111.111(a)(7)(A).  Yes  No 


 7. The application area includes sources, other than those specified in 30 TAC 
§ 111.111(a)(1), (4), or (7), subject to 30 TAC § 111.111(a)(8)(A). 


 Yes  No 


 8. Emissions from units in the application area include contributions from 
uncombined water. 


 Yes  No 


 9. The application area is located in the City of El Paso, including Fort Bliss 
Military Reservation, and includes solid fuel heating devices subject to 
30 TAC § 111.111(c). 


 Yes  No  N/A 


 
  







TCEQ - 10043 (APD-ID303v1, Revised 09/24) OP-REQ1 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V IMS Release 09/24) Page 2 of 89 


Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 2) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 
I. Title 30 TAC Chapter 111 - Control of Air Pollution from Visible Emissions and 


Particulate Matter (continued) 
 


B. Materials Handling, Construction, Roads, Streets, Alleys, and Parking Lots  


1. Items a - d determine applicability of any of these requirements based on 
geographical location. 


 


 a. The application area is located within the city of El Paso.  Yes  No 


 b. The application area is located within the Fort Bliss Military 
Reservation, except areas specified in 30 TAC § 111.141. 


 Yes  No 


 c. The application area is located in the portion of Harris County inside the 
loop formed by Beltway 8. 


 Yes  No 


 d. The application area is located in the area of Nueces County outlined in 
Group II state implementation plan (SIP) for inhalable particulate matter 
adopted by the TCEQ on May 13, 1988. 


 Yes  No 


If there is any “Yes” response to Questions I.B.1.a - d, answer Questions 
I.B.2.a - d. If all responses to Questions I.B.1.a-d are “No,” go to Section I.C. 


 


2. Items a - d determine the specific applicability of these requirements.  


 a. The application area is subject to 30 TAC § 111.143.  Yes  No 


 b. The application area is subject to 30 TAC § 111.145.  Yes  No 


 c. The application area is subject to 30 TAC § 111.147.  Yes  No 


 d. The application area is subject to 30 TAC § 111.149.  Yes  No 


C. Emissions Limits on Nonagricultural Processes  


 1. The application area includes a nonagricultural process subject to 30 TAC 
§ 111.151. 


 Yes  No 


2. The application area includes a vent from a nonagricultural process that is 
subject to additional monitoring requirements. 
If the response to Question I.C.2 is “No,” go to Question I.C.4. 


 Yes  No 


3. All vents from nonagricultural process in the application area are subject to 
additional monitoring requirements. 


 Yes  No 


 
  







TCEQ - 10043 (APD-ID303v1, Revised 09/24) OP-REQ1 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V IMS Release 09/24) Page 3 of 89 


Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 3) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


I. Title 30 TAC Chapter 111 - Control of Air Pollution from Visible Emissions and 
Particulate Matter (continued) 


 


C. Emissions Limits on Nonagricultural Processes (continued)  


4. The application area includes oil or gas fuel-fired steam generators subject to 
30 TAC §§ 111.153(a) and 111.153(c). 


 Yes  No 


5. The application area includes oil or gas fuel-fired steam generators that are 
subject to additional monitoring requirements. 
If the response to Question I.C.5 is “No,” go to Question I.C.7. 


 Yes  No 


6. All oil or gas fuel-fired steam generators in the application area are subject to 
additional monitoring requirements. 


 Yes  No 


7. The application area includes solid fossil fuel-fired steam generators subject to 
30 TAC §§ 111.153(a) and 111.153(b). 


 Yes  No 


8. The application area includes solid fossil fuel-fired steam generators that are 
subject to additional monitoring requirements. 
If the response to Question I.C.8 is “No,” go to Section I.D. 


 Yes  No 


9. All solid fossil fuel-fired steam generators in the application area are subject 
to additional monitoring requirements. 


 Yes  No 


D. Emissions Limits on Agricultural Processes  


1. The application area includes agricultural processes subject to 30 TAC 
§ 111.171. 


 Yes  No 


E. Outdoor Burning  


 1. Outdoor burning is conducted in the application area. 
If the response to Question I.E.1 is “No,” go to Section II. 


 Yes  No 


 2. Fire training is conducted in the application area and subject to the exception 
provided in 30 TAC § 111.205. 


 Yes  No 


 3. Fires for recreation, ceremony, cooking, and warmth are used in the 
application area and subject to the exception provided in 30 TAC § 111.207. 


 Yes  No 


 4. Disposal fires are used in the application area and subject to the exception 
provided in 30 TAC § 111.209. 


 Yes  No 


 
  







TCEQ - 10043 (APD-ID303v1, Revised 09/24) OP-REQ1 
This form is for use by facilities subject to air quality permit requirements and 
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Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 4) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


I. Title 30 TAC Chapter 111 - Control of Air Pollution from Visible Emissions and 
Particulate Matter (continued) 


 


E. Outdoor Burning (continued)  


 5. Prescribed burning is used in the application area and subject to the exception 
provided in 30 TAC § 111.211. 


 Yes  No 


 6. Hydrocarbon burning is used in the application area and subject to the 
exception provided in 30 TAC § 111.213. 


 Yes  No 


 7. The application area has received the TCEQ Executive Director approval of 
otherwise prohibited outdoor burning according to 30 TAC § 111.215. 


 Yes  No 


II. Title 30 TAC Chapter 112 - Control of Air Pollution from Sulfur Compounds  


A. Temporary Fuel Shortage Plan Requirements  


1. The application area includes units that are potentially subject to the 
temporary fuel shortage plan requirements of 30 TAC §§ 112.15 - 112.18. 


 Yes  No 


III. Title 30 TAC Chapter 115 - Control of Air Pollution from Volatile Organic Compounds  


A. Applicability  


 1. The application area is located in the Houston/Galveston/Brazoria area, 
Beaumont/Port Arthur area, Dallas/Fort Worth area, El Paso area, or a covered 
attainment county as defined by 30 TAC § 115.10. 
See instructions for inclusive counties. If the response to Question III.A.1 is 
“No,” go to Section IV. 


 Yes  No 


B. Storage of Volatile Organic Compounds  


 1. The application area includes storage tanks, reservoirs, or other containers 
capable of maintaining working pressure sufficient at all times to prevent any 
VOC vapor or gas loss to the atmosphere. 


 Yes  No 


 
  







TCEQ - 10043 (APD-ID303v1, Revised 09/24) OP-REQ1 
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Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 5) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


III. Title 30 TAC Chapter 115 - Control of Air Pollution from Volatile Organic Compounds 
(continued) 


 


C. Industrial Wastewater  


1. The application area includes affected VOC wastewater streams of an affected 
source category, as defined in 30 TAC § 115.140. 
If the response to Question III.C.1 is “No” or “N/A,” go to Section III.D. 


 Yes  No  N/A 


2. The application area is located at a petroleum refinery in the Beaumont/Port 
Arthur or Houston/Galveston/Brazoria area. 
If the response to Question III.C.2 is “Yes” and the refinery is in the 
Beaumont/Port Arthur area, go to Section III.D. 


 Yes  No 


3. The application area is complying with the provisions of 40 CFR Part 63, 
Subpart G, as an alternative to complying with this division (relating to 
Industrial Wastewater). 
If the response to Question III.C.3 is “Yes,” go to Section III.D. 


 Yes  No 


4. The application area is located at a plant with an annual VOC loading in 
wastewater, as determined in accordance with 30 TAC § 115.148, less than or 
equal to 10 Mg (11.03 tons). 
If the response to Question III.C.4 is “Yes,” go to Section III.D. 


 Yes  No 


5. The application area includes wastewater drains, junction boxes, lift stations, 
or weirs that are subject to the control requirements of 30 TAC § 115.142(1). 


 Yes  No 


6. The application area includes wastewater drains, junction boxes, lift stations, 
or weirs that handle streams chosen for exemption under 30 TAC 
§ 115.147(2). 


 Yes  No 


7. The application area includes wastewater drains, junction boxes, lift stations, 
or weirs that have an executive director approved exemption under 30 TAC 
§ 115.147(4). 


 Yes  No 


D. Loading and Unloading of VOCs  


 1. The application area includes VOC loading operations.  Yes  No 


 2. The application area includes VOC transport vessel unloading operations. 
For GOP applications, if the responses to Questions III.D.1 - D.2 are “No,” 
go to Section III.E. 


 Yes  No 
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Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 6) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


III. Title 30 TAC Chapter 115 - Control of Air Pollution from Volatile Organic Compounds 
(continued) 


 


D. Loading and Unloading of VOCs (continued)  


 3. Transfer operations at motor vehicle fuel dispensing facilities are the only 
VOC transfer operations conducted in the application area. 


 Yes  No 


E. Filling of Gasoline Storage Vessels (Stage I) for Motor Vehicle Fuel 
Dispensing Facilities  


 


 1. The application area includes one or more motor vehicle fuel dispensing 
facilities and gasoline is transferred from a tank-truck tank into a stationary 
storage container. 
If the response to Question III.E.1 is “No,” go to Section III.F. 


 YES  No 


 2. Transfers to stationary storage containers used exclusively for the fueling of 
agricultural implements are the only transfer operations conducted at facilities 
in the application area. 


 YES  No 


 3. All transfers at facilities in the application area are made into stationary 
storage containers with internal floating roofs, external floating roofs, or their 
equivalent. 
If the response to Question III.E.2 and/or E.3 is “Yes,” go to Section III.F. 


 Yes  No 


 4. The application area is located in a covered attainment county as defined in 
30 TAC § 115.10. 
If the response to Question III.E.4 is “No,” go to Question III.E.9. 


 Yes  No 


 5. Stationary gasoline storage containers with a nominal capacity less than or 
equal to 1,000 gallons are located at the facility. 


 Yes  No 


 6. Stationary gasoline storage containers with a nominal capacity greater than 
1,000 gallons are located at the facility. 


 Yes  No 


 7. At facilities located in a covered attainment county other than Bastrop, Bexar, 
Caldwell, Comal, Guadalupe, Hays, Travis, Williamson, or Wilson County, 
transfers are made to stationary storage tanks greater than 1000 gallons 
located at a facility which has dispensed less than 100,000 gallons of gasoline 
in a calendar month after October 31, 2014. 
If the response to Question III.E.7 is “Yes,” go to Section III.F. 


 Yes  No 
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Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 7) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


III. Title 30 TAC Chapter 115 - Control of Air Pollution from Volatile Organic Compounds 
(continued) 


 


E. Filling of Gasoline Storage Vessels (Stage I) for Motor Vehicle Fuel 
Dispensing Facilities (continued) 


 


 8. At facilities located in Bastrop, Bexar, Caldwell, Comal, Guadalupe, Hays, 
Travis, Williamson, or Wilson County, transfers are made to stationary 
storage tanks greater than 1000 gallons located at a facility which has 
dispensed no more than 25,000 gallons of gasoline in a calendar month after 
December 31, 2004. 
If the response to Question III.E.8 is “Yes,” go to Section III.F. 


 Yes  No 


 9. Transfers are made to stationary storage tanks located at a motor vehicle fuel 
dispensing facility which has dispensed no more than 10,000 gallons of 
gasoline in any calendar month after January 1, 1991 and for which 
construction began prior to November 15, 1992. 


 Yes  No 


 10. Transfers are made to stationary storage tanks located at a motor vehicle fuel 
dispensing facility which has dispensed more than 10,000 gallons of gasoline 
in any calendar month after January 1, 1991 and for which construction began 
prior to November 15, 1992. 


 Yes  No 


 11. Transfers are made to stationary storage tanks located at a motor vehicle fuel 
dispensing facility which commenced construction on or after 
November 15, 1992. 


 Yes  No 


 12. At facilities located in Ellis, Johnson, Kaufman, Parker, or Rockwall County, 
transfers are made to stationary storage tanks located at a facility which has 
dispensed at least 10,000 gallons of gasoline but less than 125,000 gallons of 
gasoline in a calendar month after April 30, 2005. 


 Yes  No 


F. Control of VOC Leaks from Transport Vessels (Complete this section for 
GOP applications for GOPs 511, 512, 513 and 514 only) 


 


 1. Tank-truck tanks are filled with, or emptied of, gasoline at a facility that is 
subject to 30 TAC § 115.214(a)(1)(C) or 115.224(2) within the application 
area. 


 Yes  No  N/A 
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Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 8) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


III. Title 30 TAC Chapter 115 - Control of Air Pollution from Volatile Organic Compounds 
(continued) 


 


F. Control of VOC Leaks from Transport Vessels (Complete this section for 
GOP applications for GOPs 511, 512, 513 and 514 only) (continued) 


 


 2. Tank-truck tanks are filled with non-gasoline VOCs having a TVP greater 
than or equal to 0.5 psia under actual storage conditions at a facility subject to 
30 TAC § 115.214(a)(1)(C) within the application area. 


 Yes  No  N/A 


 3. Tank-truck tanks are filled with, or emptied of, gasoline at a facility that is 
subject to 30 TAC § 115.214(b)(1)(C) or 115.224(2) within the application 
area. 


 Yes  No  N/A 


G. Control of Vehicle Refueling Emissions (Stage II) at Motor Vehicle Fuel 
Dispensing Facilities 


 


 1. The application area includes one or more motor vehicle fuel dispensing 
facilities and gasoline is transferred from a stationary storage container into 
motor vehicle fuel tanks. 
If the response to Question III.G.1 is “No” or “N/A,” go to Section III.H. 


 Yes  No  N/A 


 2. The application area includes facilities that began construction on or after 
November 15, 1992 and prior to May 16, 2012. 


 Yes  No 


 3. The application area includes facilities that began construction prior to 
November 15, 1992. 
If the responses to Questions III.G.2 and III.G.3 are both “No,” go to 
Section III.H. 


 Yes  No 


 4. The application area includes only facilities that have a monthly throughput of 
less than 10,000 gallons of gasoline. 


 Yes  No 


 5. The decommissioning of all Stage II vapor recovery control equipment located 
in the application area has been completed and the decommissioning notice 
submitted. 


 Yes  No  N/A 
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Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 9) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


III. Title 30 TAC Chapter 115 - Control of Air Pollution from Volatile Organic Compounds 
(continued)  


 


H. Control of Reid Vapor Pressure (RVP) of Gasoline  


 1. The application area includes stationary tanks, reservoirs, or other containers 
holding gasoline that may ultimately be used in a motor vehicle in El Paso 
County. 
If the response to Question III.H.1 is “No” or “N/A,” go to Section III.I. 


 Yes  No  N/A 


 2. The application area includes stationary tanks, reservoirs, or other containers 
holding gasoline that will be used exclusively for the fueling of agricultural 
implements. 


 Yes  No 


 3. The application area includes a motor vehicle fuel dispensing facility.  Yes  No 


 4. The application area includes stationary tanks, reservoirs, or other containers 
holding gasoline and having a nominal capacity of 500 gallons or less. 


 Yes  No 


I. Process Unit Turnaround and Vacuum-Producing Systems in Petroleum 
Refineries 


 


1. The application area is located at a petroleum refinery.  Yes  No 


J. Surface Coating Processes (Complete this section for GOP applications only.)  


 1. Surface coating operations (other than those performed on equipment located 
on-site and in-place) that meet the exemption specified in 30 TAC 
§ 115.427(3)(A) or 115.427(7) are performed in the application area. 


 Yes  No  N/A 
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Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 10) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


III. Title 30 TAC Chapter 115 - Control of Air Pollution from Volatile Organic Compounds 
(continued) 


 


K. Cutback Asphalt  


1. Conventional cutback asphalt containing VOC solvents for the paving of 
roadways, driveways, or parking lots, is used or specified for use in the 
application area by a state, municipal, or county agency. 
If the response to Question III.K.1 is “N/A,” go to Section III.L. 


 Yes  No  N/A 


2. The use, application, sale, or offering for sale of conventional cutback asphalt 
containing VOC solvents for the paving of roadways, driveways, or parking 
lots occurs in the application area. 


 Yes  No  N/A 


3. Asphalt emulsion is used or produced within the application area.  Yes  No 


4. The application area is using an alternate control requirement as specified in 
30 TAC § 115.513. 
If the response to Question III.K.4 is “No,” go to Section III.L. 


 Yes  No 


5. The application area uses, applies, sells, or offers for sale asphalt concrete, 
made with cutback asphalt, that meets the exemption specified in 30 TAC 
§ 115.517(1). 


 Yes  No 


6. The application area uses, applies, sells, or offers for sale cutback asphalt that 
is used solely as a penetrating prime coat. 


 Yes  No 


7. The applicant using cutback asphalt is a state, municipal, or county agency.  Yes  No 


L. Degassing of Storage Tanks, Transport Vessels and Marine Vessels  


 1. The application area includes degassing operations for stationary, marine, 
and/or transport vessels. 
If the response to Question III.L.1 is “No” or “N/A,” go to Section III.M. 


 Yes  No  N/A 


 2. Degassing of only ocean-going, self-propelled VOC marine vessels is 
performed in the application area. 
If the response to Question III.L.2 is “Yes,” go to Section III.M. 


 Yes  No  N/A 
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Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 11) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


III. Title 30 TAC Chapter 115 - Control of Air Pollution from Volatile Organic Compounds 
(continued) 


 


L. Degassing of Storage Tanks, Transport Vessels and Marine Vessels 
(continued) 


 


 3. Degassing of stationary VOC storage vessels with a nominal storage capacity 
of 1,000,000 gallons or more and a vapor space partial pressure greater than or 
equal to 0.5 psia of VOC is performed in the application area. 


 Yes  No  N/A 


 4. Degassing of stationary VOC storage vessels with a nominal storage capacity 
of 250,000 gallons or more, or a nominal storage capacity of 75,000 gallons 
and storing materials with a true vapor pressure greater than 2.6 psia, and a 
vapor space partial pressure greater than or equal to 0.5 psia of VOC is 
performed in the application area. 


 Yes  No  N/A 


 5. Degassing of VOC transport vessels with a nominal storage capacity of 
8,000 gallons or more and a vapor space partial pressure greater than or equal 
to 0.5 psia of VOC is performed in the application area. 


 Yes  No 


 6. Degassing of VOC marine vessels with a nominal storage capacity of 
10,000 barrels (420,000 gallons) or more and a vapor space partial pressure 
greater than or equal to 0.5 psia of VOC is performed in the application area. 


 Yes  No  N/A 


 7. Degassing of VOC marine vessels with a nominal storage capacity of 
10,000 barrels (420,000 gallons) and a vapor space partial pressure ≥ 0.5 psia 
that have sustained damage as specified in 30 TAC § 115.547(5) is performed 
in the application area. 


 Yes  No  N/A 


M. Petroleum Dry Cleaning Systems  


1. The application area contains one or more petroleum dry cleaning facilities that 
use petroleum-based solvents. 


 Yes  No  N/A 
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Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 12) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


III. Title 30 TAC Chapter 115 - Control of Air Pollution from Volatile Organic Compounds 
(continued) 


 


N. Vent Gas Control (Highly Reactive Volatile Organic Compounds (HRVOC)  


1. The application area includes one or more vent gas streams containing 
HRVOC. 


 Yes  No  N/A 


2. The application area includes one or more flares that emit or have the potential 
to emit HRVOC. 
If the responses to Questions III.N.1 and III.N.2 are both “No” or “N/A,” go to 
Section III.O. If the response to Question III.N.1 is “Yes,” continue with 
Question III.N.3. 


 Yes  No  N/A 


3. All vent streams in the application area that are routed to a flare contain less 
than 5.0% HRVOC by weight at all times. 


 Yes  No 


4. All vent streams in the application area that are not routed to a flare contain 
less than 100 ppmv HRVOC at all times. 
If the responses to Questions III.N.3 and III.N.4 are both “Yes,” go to 
Section III.O. 


 Yes  No 


5. The application area contains pressure relief valves that are not controlled by a 
flare. 


 Yes  No 


6. The application area has at least one vent stream which has no potential to emit 
HRVOC. 


 Yes  No 


7. The application area has vent streams from a source described in 30 TAC 
§ 115.727(c)(3)(A) - (H). 


 Yes  No 


O. Cooling Tower Heat Exchange Systems (HRVOC)  


1. The application area includes one or more cooling tower heat exchange 
systems that emit or have the potential to emit HRVOC. 


 Yes  No  N/A 
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Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 13) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


IV. Title 30 TAC Chapter 117 - Control of Air Pollution from Nitrogen Compounds  


A. Applicability  


 1. The application area is located in the Houston/Galveston/Brazoria, 
Beaumont/Port Arthur, or Dallas/Fort Worth Eight-Hour area. 
For SOP applications, if the response to Question IV.A.1 is “Yes,” complete 
Sections IV.B - IV.F and IV.H. 
For GOP applications for GOPs 511, 512, 513, or 514, if the response to 
Question IV.A.1 is “Yes,” go to Section IV.F. 
For GOP applications for GOP 517, if the response to Question IV.A.1 is 
“Yes,” complete Sections IV.C and IV.F. 
For GOP applications, if the response to Question IV.A.1 is “No,” go to 
Section VI. 


 Yes  No 


2. The application area is located in Bexar, Comal, Ellis, Hays, or McLennan 
County and includes a cement kiln. 
If the response to Question IV.A.2 is “Yes,” go to Question IV.H.1. 


 Yes  No 


3. The application area includes a utility electric generator in an east or central 
Texas county. 
See instructions for a list of counties included. 
If the response to Question IV.A.3 is “Yes,” go to Question IV.G.1. 
If the responses to Questions IV.A.1 - 3 are all “No,” go to Question IV.H.1. 


 Yes  No 


B. Utility Electric Generation in Ozone Nonattainment Areas  


1. The application area includes units specified in 30 TAC §§ 117.1000, 
117.1200, or 117.1300. 
If the response to Question IV.B.1 is “No,” go to Question IV.C.1. 


 Yes  No 


2. The application area is complying with a System Cap in 30 TAC §§ 117.1020 
or 117.1220. 


 Yes  No 
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Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 14) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


IV. Title 30 TAC Chapter 117 - Control of Air Pollution from Nitrogen Compounds 
(continued) 


 


C. Commercial, Institutional, and Industrial Sources in Ozone Nonattainment 
Areas 


 


 1. The application area is located at a site subject to 30 TAC Chapter 117, 
Subchapter B and includes units specified in 30 TAC §§ 117.100, 117.300, or 
117.400. 
For SOP applications, if the response to Question IV.C.1 is “No,” go to 
Question IV.D.1.  For GOP applications for GOP 517, if the response to 
Question IV.C.1 is “No,” go to Section IV.F. 


 Yes  NO 


 2. The application area is located at a site that was a major source of NOX before 
November 15, 1992. 


 Yes  No  N/A 


 3. The application area includes an electric generating facility required to comply 
with the System Cap in 30 TAC § 117.320. 


 Yes  No 


D. Adipic Acid Manufacturing  


1. The application area is located at, or part of, an adipic acid production unit.  Yes  No  N/A 


E. Nitric Acid Manufacturing - Ozone Nonattainment Areas  


1. The application area is located at, or part of, a nitric acid production unit.  Yes  No  N/A 


F. Combustion Control at Minor Sources in Ozone Nonattainment Areas - 
Boilers, Process Heaters, Stationary Engines and Gas Turbines 


 


 1. The application area is located at a site that is a minor source of NOX in the 
Houston/Galveston/Brazoria or Dallas/Fort Worth Eight-Hour areas 
(except for Wise County). 
For SOP applications, if the response to Question IV.F.1 is “No,” go to 
Question IV.G.1.  For GOP applications, if the response to Question IV.F.1 is 
“No,” go to Section VI. 


 Yes  No 


 2. The application area is located in the Houston/Galveston/Brazoria area and 
has units that qualify for an exemption under 30 TAC § 117.2003(a). 


 Yes  No 


 3. The application area is located in the Houston/Galveston/Brazoria area and 
has units that qualify for an exemption under 30 TAC § 117.2003(b). 


 Yes  No 
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Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 15) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
For SOP applications, answer ALL questions unless otherwise directed. 


 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


IV. Title 30 TAC Chapter 117 - Control of Air Pollution from Nitrogen Compounds 
(continued) 


 


F. Combustion Control at Minor Sources in Ozone Nonattainment Areas - 
Boilers, Process Heaters, Stationary Engines and Gas Turbines (continued) 


 


 4. The application area is located in the Dallas/Fort Worth Eight-Hour area 
(except for Wise County) and has units that qualify for an exemption under 
30 TAC § 117.2103. 


 Yes  No 


 5. The application area has units subject to the emission specifications under 
30 TAC §§ 117.2010 or 30 TAC § 117.2110. 


 Yes  No 


6. The application area has a unit that has been approved for alternative case 
specific specifications (ACSS) in 30 TAC § 117.2025 or 30 TAC § 117.2125. 
If the response to Question IV.F.6 is “No,” go to Section IV.G. 


 Yes  No 


7. An ACSS for carbon monoxide (CO) has been approved?  Yes  No 


8. An ACSS for ammonia (NH3) has been approved?  Yes  No 


9. Provide the Permit Number(s) and authorization/issuance date(s) of the NSR 
project(s) that incorporates an ACSS below. 


 


  


G. Utility Electric Generation in East and Central Texas  


1. The application area includes utility electric power boilers and/or stationary 
gas turbines (including duct burners used in turbine exhaust ducts) that were 
placed into service before December 31, 1995. 
If the response to Question IV.G.1 is “No,” go to Question IV.H.1. 


 Yes  No 


2. The application area is complying with the System Cap in 30 TAC 
§ 117.3020. 


 Yes  No 


H. Multi-Region Combustion Control - Water Heaters, Small Boilers, and 
Process Heaters 


 


1. The application area includes a manufacturer, distributor, retailer or installer 
of natural gas fired water heaters, boilers or process heaters with a maximum 
rated capacity of 2.0 MMBtu/hr or less. 
If the response to question IV.H.1 is “No,” go to Section V. 


 Yes  No 


2. All water heaters, boilers or process heaters manufactured, distributed, retailed 
or installed qualify for an exemption under 30 TAC § 117.3203. 


 Yes  No 
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Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 16) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


V. Title 40 Code of Federal Regulations Part 59 (40 CFR Part 59) - National Volatile 
Organic Compound Emission Standards for Consumer and Commercial Products  


 


A. Subpart B - National Volatile Organic Compound Emission Standards for 
Automobile Refinish Coatings  


 


1. The application area manufactures automobile refinish coatings or coating 
components and sells or distributes these coatings or coating components in 
the United States. 


 Yes  No 


2. The application area imports automobile refinish coatings or coating 
components, manufactured on or after January 11, 1999, and sells or 
distributes these coatings or coating components in the United States. 
If the responses to Questions V.A.1 and V.A.2 are both “No,” go to 
Section V.B. 


 Yes  No 


3. All automobile refinish coatings or coating components manufactured or 
imported by the application area meet one or more of the exemptions specified 
in 40 CFR § 59.100(c)(1) - (6). 


 Yes  No 


B. Subpart C - National Volatile Organic Compound Emission Standards for 
Consumer Products 


 


1. The application area manufactures consumer products for sale or distribution 
in the United States. 


 Yes  No 


2. The application area imports consumer products manufactured on or after 
December 10, 1998 and sells or distributes these consumer products in the 
United States. 


 Yes  No 


3. The application area is a distributor of consumer products whose name 
appears on the label of one or more of the products. 
If the responses to Questions V.B.1 - V.B.3 are all “No,” go to Section V.C. 


 Yes  No 


4. All consumer products manufactured, imported, or distributed by the 
application area meet one or more of the exemptions specified in 40 CFR 
§ 59.201(c)(1) - (7). 


 Yes  No 
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Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 17) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


V. Title 40 Code of Federal Regulations Part 59 (40 CFR Part 59) - National Volatile 
Organic Compound Emission Standards for Consumer and Commercial Products 
(continued) 


 


C. Subpart D - National Volatile Organic Compound Emission Standards for 
Architectural Coatings  


 


1. The application area manufactures or imports architectural coatings for sale or 
distribution in the United States. 


 Yes  No 


2. The application area manufactures or imports architectural coatings that are 
registered under the Federal Insecticide, Fungicide, and Rodenticide Act. 
If the responses to Questions V.C.1-2 are both “No,” go to Section V.D. 


 Yes  No 


3. All architectural coatings manufactured or imported by the application area 
meet one or more of the exemptions specified in 40 CFR §59.400(c)(1)-(5). 


 Yes  No 


D. Subpart E - National Volatile Organic Compound Emission Standards for 
Aerosol Coatings 


 


1. The application area manufactures or imports aerosol coating products for sale 
or distribution in the United States. 


 Yes  No 


2. The application area is a distributor of aerosol coatings for resale or 
distribution in the United States. 


 Yes  No 


E. Subpart F - Control of Evaporative Emissions from New and In-Use Portable 
Fuel Containers 


 


1. The application area manufactures or imports portable fuel containers for sale 
or distribution in the United States. 
If the response to Question V.E.1 is “No,” go to Section VI. 


 Yes  No 


2. All portable fuel containers manufactured or imported by the application area 
meet one or more of the exemptions specified in 40 CFR § 59.605(a) - (c). 


 Yes  No 


VI. Title 40 Code of Federal Regulations Part 60 - New Source Performance Standards  


A. Applicability  


 1. The application area includes a unit(s) that is subject to one or more 40 CFR 
Part 60 subparts. 
If the response to Question VI.A.1 is “No,” go to Section VII. 


 Yes  No 
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Application Area-Wide Applicability Determinations and General Information 
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Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VI. Title 40 Code of Federal Regulations Part 60 - New Source Performance Standards 
(continued) 


 


B. Subpart Y - Standards of Performance for Coal Preparation and Processing 
Plants 


 


1. The application area is located at a coal preparation and processing plant. 
If the response to Question VI.B.1 is “No,” go to Section VI.C. 


 Yes  No 


2. The coal preparation and processing plant has a design capacity greater than 
200 tons per day (tpd). 
If the response to Question VI.B.2 is “No,” go to Section VI.C. 


 Yes  No 


3. The plant has an option to enforceably limit its operating level to less than 200 
tpd and is choosing this option. 
If the response to Question VI.B.3 is “Yes,” go to Section VI.C. 


 Yes  No 


4. The plant contains an open storage pile, as defined in § 60.251, as an affected 
facility. 
If the response to Question VI.B.4 is “No,” go to Section VI.C. 


 Yes  No 


5. The open storage pile was constructed, reconstructed or modified after 
May 27, 2009. 


 Yes  No 


C. Subpart GG - Standards of Performance for Stationary Gas Turbines (GOP 
applicants only) 


 


 1. The application area includes one or more stationary gas turbines that have a 
heat input at peak load greater than or equal to 10 MMBtu/hr (10.7GJ/hr), 
based on the lower heating value of the fuel fired. 
If the response to Question VI.C.1 is “No” or “N/A,” go to Section VI.E. 


 Yes  No  N/A 


 2. One or more of the affected facilities were constructed, modified, or 
reconstructed after October 3, 1977 and prior to February 19, 2005. 
If the response to Question VI.C.2 is “No,” go to Section VI.E. 


 Yes  No 


 3. One or more stationary gas turbines in the application area are using a 
previously approved alternative fuel monitoring schedule as specified in 
40 CFR § 60.334(h)(4). 


 Yes  No 


 4. The exemption specified in 40 CFR § 60.332(e) is being utilized for one or 
more stationary gas turbines in the application area. 


 Yes  No 
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Date Permit No. Regulated Entity No. 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VI. Title 40 Code of Federal Regulations Part 60 - New Source Performance Standards 
(continued) 


 


C. Subpart GG - Standards of Performance for Stationary Gas Turbines (GOP 
applicants only) (continued) 


 


 5. One or more stationary gas turbines subject to 40 CFR Part 60, Subpart GG in 
the application area is injected with water or steam for the control of nitrogen 
oxides. 


 Yes  No 


D. Subpart XX - Standards of Performance for Bulk Gasoline Terminals  


1. The application area includes bulk gasoline terminal loading racks. 
If the response to Question VI.D.1 is “No,” go to Section VI.E. 


 Yes  No  N/A 


2. One or more of the loading racks were constructed or modified after 
December 17, 1980, and are not subject to 40 CFR Part 63, Subpart CC. 


 Yes  No 


E. Subpart LLL - Standards of Performance for Onshore Natural Gas 
Processing: Sulfur Dioxide (SO2) Emissions 


 


 1. The application area includes affected facilities identified in 40 CFR 
§ 60.640(a) that process natural gas (onshore). 
For SOP applications, if the response to Question VI.E.1 is “No,” go to 
Section VI.F. For GOP applications, if the response to Question VI.E.1 is or 
“N/A,” go to Section VI.H. 


 Yes  No 


 2. The affected facilities commenced construction or modification after 
January 20, 1984 and on or before August 23, 2011. 
For SOP applications, if the response to Question VI.E.2 is “NO,” go to 
Section VI.F.  For GOP applications, if the response to Question VI.E.2 is 
“No,” go to Section VI.H. 


 Yes  No 


 3. The application area includes a gas sweetening unit with a design capacity 
greater than or equal to 2 long tons per day (LTPD) of hydrogen sulfide but 
operates at less than 2 LTPD. 
For SOP applications, if the response to Question VI.E.3 is “No,” go to 
Section VI.F. For GOP applications, if the response to Question VI.E.3 is 
“No,” go to Section VI.H. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VI. Title 40 Code of Federal Regulations Part 60 - New Source Performance Standards 
(continued) 


 


E. Subpart LLL - Standards of Performance for Onshore Natural Gas 
Processing: Sulfur Dioxide (SO2) Emissions (continued) 


 


 4. Federally enforceable operating limits have been established in the 
preconstruction authorization limiting the gas sweetening unit to less than 
2 LTPD. 
For SOP applications, if the response to Question VI.E.4. is “No,” go to 
Section VI.F. For GOP applications, if the response to Question VI.E.4. is 
“No,” go to Section VI.H. 


 Yes  No 


 5. Please provide the Unit ID(s) for the gas sweetening unit(s) that have 
established federally enforceable operating limits in the space provided below 


 


  


F. Subpart OOO - Standards of Performance for Nonmetallic Mineral 
Processing Plants 


 


1. The application area includes affected facilities identified in 40 CFR 
§ 60.670(a)(1) that are located at a fixed or portable nonmetallic mineral 
processing plant. 
If the response to Question VI.F.1 is “No,” go to Section VI.G. 


 Yes  No 


2. Affected facilities identified in 40 CFR § 60.670(a)(1) and located in the 
application area are subject to 40 CFR Part 60, Subpart OOO. 


 Yes  No 


G. Subpart QQQ - Standards of Performance for VOC Emissions from 
Petroleum Refinery Wastewater Systems 


 


1. The application area is located at a petroleum refinery and includes one or 
more of the affected facilities identified in 40 CFR § 60.690(a)(2) - (4) for 
which construction, modification, or reconstruction was commenced after 
May 4, 1987. 
If the response to Question VI.G.1 is “No,” go to Section VI.H. 


 Yes  No 


2. The application area includes storm water sewer systems.  Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VI. Title 40 Code of Federal Regulations Part 60 - New Source Performance Standards 
(continued) 


 


G. Subpart QQQ - Standards of Performance for VOC Emissions from 
Petroleum Refinery Wastewater Systems (continued) 


 


3. The application area includes ancillary equipment which is physically separate 
from the wastewater system and does not come in contact with or store oily 
wastewater. 


 Yes  No 


4. The application area includes non-contact cooling water systems.  Yes  No 


5. The application area includes individual drain systems. 
If the response to Question VI.G.5 is “No,” go to Section VI.H. 


 Yes  No 


6. The application area includes one or more individual drain systems that meet 
the exemption specified in 40 CFR § 60.692-2(d). 


 Yes  No 


7. The application area includes completely closed drain systems.  Yes  No 


H. Subpart AAAA - Standards of Performance for Small Municipal Waste 
Incineration Units for Which Construction Commenced After 
August 30, 1999 or for Which Modification or Reconstruction Commenced 
on or After June 6, 2004 


 


 1. The application area includes at least one small municipal waste incineration 
unit, other than an air curtain incinerator. 
If the response to Question VI.H.1. is “N/A,” go to Section VI.I. If the 
response to Question VI.H.1 is “No,” go to Question VI.H.4. 


 Yes  No  N/A 


 2. The application area includes at least one small municipal waste incineration 
unit, other than an air curtain incinerator, constructed after August 30, 1999 or 
modified or reconstructed on or after June 6, 2006. 


 Yes  No 


 3. The application area includes at least one small municipal waste incineration 
unit, other than an air curtain incinerator, constructed before August 30, 1999 
and not modified or reconstructed on or after June 6, 2006. 


 Yes  No 


 4. The application area includes at least one air curtain incinerator. 
If the response to Question VI.H.4 is “No,” go to Section VI.I. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VI. Title 40 Code of Federal Regulations Part 60 - New Source Performance Standards 
(continued) 


 


H. Subpart AAAA - Standards of Performance for Small Municipal Waste 
Incineration Units for Which Construction Commenced After 
August 30, 1999 or for Which Modification or Reconstruction Commenced 
on or After June 6, 2004 (continued) 


 


 5. The application area includes at least one air curtain incinerator constructed 
after August 30, 1999 or modified or reconstructed on or after June 6, 2006. 
If the response to Question VI.H.5 is “No,” go to Question VI.H.7. 


 Yes  No 


 6. All air curtain incinerators constructed after August 30, 1999 or modified or 
reconstructed on or after June 6, 2006 combust only yard waste. 


 Yes  No 


 7. The application area includes at least one air curtain incinerator constructed 
before August 30, 1999 and not modified or reconstructed on or after 
June 6, 2006. 


 Yes  No 


 8. All air curtain incinerators constructed before August 30, 1999 and not 
modified or reconstructed on or after June 6, 2006 combust only yard waste. 


 Yes  No 


I. Subpart CCCC - Standards of Performance for Commercial and Industrial 
Solid Waste Incineration Units for Which Construction Commenced After 
November 30, 1999 or for Which Modification or Reconstruction 
Commenced on or After June 1, 2001 


 


 1. The application area includes at least one commercial or industrial solid waste 
incineration unit, other than an air curtain incinerator. 
If the response to Question VI.I.1 is “N/A,” go to Section VI.J. If the response 
to Question VI.I.1 is “No,” go to Question VI.I.4. 


 Yes  No  N/A 


 2. The application area includes at least one commercial or industrial solid waste 
incineration unit, other than an air curtain incinerator, constructed after 
November 30, 1999 or modified or reconstructed on or after June 1, 2001. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VI. Title 40 Code of Federal Regulations Part 60 - New Source Performance Standards 
(continued) 


 


I. Subpart CCCC - Standards of Performance for Commercial and Industrial 
Solid Waste Incineration Units for Which Construction Commenced After 
November 30, 1999 or for Which Modification or Reconstruction 
Commenced on or After June 1, 2001 (continued) 


 


 3. The application area includes at least one commercial or industrial solid waste 
incineration unit, other than an air curtain incinerator, constructed before 
November 30, 1999 and not modified or reconstructed on or after 
June 1, 2001. 


 Yes  No 


 4. The application area includes at least one air curtain incinerator. 
If the response to Question VI.I.4 is “No,” go to Section VI.J. 


 Yes  No 


 5. The application area includes at least one air curtain incinerator, constructed 
after November 30, 1999 or modified or reconstructed on or after 
June 1, 2001. 
If the response to Question VI.I.5 is “No,” go to VI.I.7. 


 Yes  No 


 6. All air curtain incinerators constructed after November 30, 1999 or modified 
or reconstructed on or after June 1, 2001 combust only wood waste, clean 
lumber, or yard waste or a mixture of these materials. 


 Yes  No 


 7. The application area includes at least one air curtain incinerator, constructed 
before November 30, 1999 and not modified or reconstructed on or after 
June 1, 2001. 


 Yes  No 


 8. All air curtain incinerators constructed before November 30, 1999 and not 
modified or reconstructed on or after June 1, 2001 combust only wood waste, 
clean lumber, or yard waste or a mixture of these materials. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VI. Title 40 Code of Federal Regulations Part 60 - New Source Performance Standards 
(continued) 


 


J. Subpart EEEE - Standards of Performance for Other Solid Waste 
Incineration Units for Which Construction Commenced After 
December 9, 2004 or for Which Modification or Reconstruction Commenced 
on or After June 16, 2006 


 


 1. The application area includes at least one very small municipal waste 
incineration unit or institutional incineration unit, other than an air curtain 
incinerator. 
If the response to Question VI.J.1 is “N/A,” go to Section VI.K. If the response 
to Question VI.J.1 is “No,” go to Question VI.J.4. 


 Yes  No  N/A 


 2. The application area includes at least one very small municipal waste 
incineration unit, other than an air curtain incinerator, constructed after 
December 9, 2004 or modified or reconstructed on or after June 16, 2006. 


 Yes  No 


 3. The application area includes at least one very small municipal waste 
incineration unit, other than an air curtain incinerator, constructed before 
December 9, 2004 and not modified or reconstructed on or after 
June 16, 2006. 


 Yes  No 


 4. The application area includes at least one air curtain incinerator. 
If the response to Question VI.J.4 is “No,” go to Section VI.K. 


 Yes  No 


 5. The application area includes at least one air curtain incinerator constructed 
after December 9, 2004 or modified or reconstructed on or after 
June 16, 2006. 
If the response to Question VI.J.5 is “No,” go to Question VI.J.7. 


 Yes  No 


 6. All air curtain incinerators constructed after December 9, 2004 or modified or 
reconstructed on or after June 16, 2006 combust only wood waste, clean 
lumber, or yard waste or a mixture of these materials. 


 Yes  No 


 7. The application area includes at least one air curtain incinerator constructed 
before December 9, 2004 and not modified or reconstructed on or after 
June 16, 2006. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 


 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VI. Title 40 Code of Federal Regulations Part 60 - New Source Performance Standards 
(NSPS) (continued) 


 


J. Subpart EEEE - Standards of Performance for Other Solid Waste 
Incineration Units for Which Construction Commenced After 
December 9, 2004 or for Which Modification or Reconstruction Commenced 
on or After June 16, 2006 (continued) 


 


 8. All air curtain incinerators constructed before December 9, 2004 and not 
modified or reconstructed on or after June 16, 2006 combust only wood waste, 
clean lumber, or yard waste or a mixture of these materials. 


 Yes  No 


 9. The air curtain incinerator is located at an institutional facility and is a distinct 
operating unit of the institutional facility that generated the waste. 


 Yes  No 


 10. The air curtain incinerator burns less than 35 tons per day of wood waste, 
clean lumber, or yard waste or a mixture of these materials. 


 Yes  No 


K. Subpart OOOO - Standards of Performance for Crude Oil and Natural Gas 
Production, Transmission and Distribution 


 


 1. The application area includes one or more of the onshore affected facilities 
listed in 40 CFR § 60.5365(a)-(g) that are subject to 40 CFR Part 60, 
Subpart OOOO. 


 Yes  No 


VII. Title 40 Code of Federal Regulations Part 61 - National Emission Standards for 
Hazardous Air Pollutants 


 


A. Applicability  


 1. The application area includes a unit(s) that is subject to one or more 40 CFR 
Part 61 subparts. 
If the response to Question VII.A.1 is “No” or “N/A,” go to Section VIII. 


 Yes  No  N/A 


B. Subpart F - National Emission Standard for Vinyl Chloride  


1. The application area is located at a plant which produces ethylene dichloride 
by reaction of oxygen and hydrogen chloride with ethylene, vinyl chloride by 
any process, and/or one or more polymers containing any fraction of 
polymerized vinyl chloride. 


 Yes  No 


C. Subpart J - National Emission Standard for Benzene Emissions for 
Equipment Leaks (Fugitive Emission Sources) of Benzene (Complete this 
section for GOP applications only) 


 


 1. The application area includes equipment in benzene service.  Yes  No  N/A 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VII. Title 40 Code of Federal Regulations Part 61 - National Emission Standards for 
Hazardous Air Pollutants (continued) 


 


D. Subpart L - National Emission Standard for Benzene Emissions from Coke 
By-Product Recovery Plants 


 


1. The application area is located at a coke by-product recovery plant and 
includes one or more of the affected sources identified in  
40 CFR § 61.130(a) - (b). 
If the response to Question VII.D.1 is “No,” go to Section VII.E. 


 Yes  No 


2. The application area includes equipment in benzene service as determined by 
40 CFR § 61.137(b). 


 Yes  No 


3. The application area has elected to comply with the provisions of 40 CFR 
§ 61.243-1 and 40 CFR § 61.243-2. 


 Yes  No 


E. Subpart M - National Emission Standard for Asbestos  


Applicability  


1. The application area includes sources, operations, or activities specified in 
40 CFR §§ 61.143, 61.144, 61.146, 61.147, 61.148, or 61.155. 
If the response to Question VII.E.1 is “No,” go to Section VII.F. 


 Yes  No 


Roadway Construction  


2. The application area includes roadways constructed or maintained with 
asbestos tailings or asbestos-containing waste material. 


 Yes  No 


Manufacturing Commercial Asbestos  


3. The application area includes a manufacturing operation using commercial 
asbestos. 
If the response to Question VII.E.3 is “No,” go to Question VII.E.4. 


 Yes  No 


a. Visible emissions are discharged to outside air from the manufacturing 
operation 


 Yes  No 


b. An alternative emission control and waste treatment method is being 
used that has received prior U.S. Environmental Protection Agency 
(EPA) approval. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VII. Title 40 Code of Federal Regulations Part 61 - National Emission Standards for 
Hazardous Air Pollutants (continued) 


 


E. Subpart M - National Emission Standard for Asbestos (continued)  


Manufacturing Commercial Asbestos (continued)  


c. Asbestos-containing waste material is processed into non-friable forms.  Yes  No 


d. Asbestos-containing waste material is adequately wetted.  Yes  No 


e. Alternative filtering equipment is being used that has received EPA 
approval. 


 Yes  No 


f. A high efficiency particulate air (HEPA) filter is being used that is 
certified to be at least 99.97% efficient for 0.3-micron particles 


 Yes  No 


g. The EPA has authorized the use of wet collectors designed to operate 
with a unit contacting energy of at least 9.95 kilopascals. 


 Yes  No 


Asbestos Spray Application  


4. The application area includes operations in which asbestos-containing 
materials are spray applied. 
If the response to Question VII.E.4 is “No,” go to Question VII.E.5. 


 Yes  No 


a. Asbestos fibers are encapsulated with a bituminous or resinous binder 
during spraying and are not friable after drying. 


If the response to Question VII.E.4.a is “Yes,” go to Question VII.E.5. 


 Yes  No 


b. Spray-on applications on buildings, structures, pipes, and conduits do 
not use material containing more than 1% asbestos. 


 Yes  No 


c. An alternative emission control and waste treatment method is being 
used that has received prior EPA approval. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VII. Title 40 Code of Federal Regulations Part 61 - National Emission Standards for 
Hazardous Air Pollutants (continued) 


 


E. Subpart M - National Emission Standard for Asbestos (continued)  


Asbestos Spray Application (continued)  


d. Asbestos-containing waste material is processed into non-friable forms.  Yes  No 


e. Asbestos-containing waste material is adequately wetted.  Yes  No 


f. Alternative filtering equipment is being used that has received EPA 
approval. 


 Yes  No 


g. A HEPA filter is being used that is certified to be at least 99.97% 
efficient for 0.3-micron particles. 


 Yes  No 


h. The EPA has authorized the use of wet collectors designed to operate 
with a unit contacting energy of at least 9.95 kilopascals. 


 Yes  No 


Fabricating Commercial Asbestos  


5. The application area includes a fabricating operation using commercial 
asbestos. 
If the response to Question VII.E.5 is “No,” go to Question VII.E.6. 


 Yes  No 


a. Visible emissions are discharged to outside air from the manufacturing 
operation. 


 Yes  No 


b. An alternative emission control and waste treatment method is being 
used that has received prior EPA approval. 


 Yes  No 


c. Asbestos-containing waste material is processed into non-friable forms.  Yes  No 


d. Asbestos-containing waste material is adequately wetted.  Yes  No 


e. Alternative filtering equipment is being used that has received EPA 
approval. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VII. Title 40 Code of Federal Regulations Part 61 - National Emission Standards for 
Hazardous Air Pollutants (continued) 


 


E. Subpart M - National Emission Standard for Asbestos (continued)  


Fabricating Commercial Asbestos (continued)  


f. A HEPA filter is being used that is certified to be at least 99.97% 
efficient for 0.3-micron particles. 


 Yes  No 


g. The EPA has authorized the use of wet collectors designed to operate 
with a unit contacting energy of at least 9.95 kilopascals. 


 Yes  No 


Non-sprayed Asbestos Insulation  


6. The application area includes insulating materials (other than spray applied 
insulating materials) that are either molded and friable or wet-applied and 
friable after drying. 


 Yes  No 


Asbestos Conversion  


7. The application area includes operations that convert regulated asbestos-
containing material and asbestos-containing waste material into nonasbestos 
(asbestos-free) material. 


 Yes  No 


F. Subpart P - National Emission Standard for Inorganic Arsenic Emissions 
from Arsenic Trioxide and Metallic Arsenic Production Facilities 


 


1. The application area is located at a metallic arsenic production plant or at an 
arsenic trioxide plant that processes low-grade arsenic bearing materials by a 
roasting condensation process. 


 Yes  No 


G. Subpart BB - National Emission Standard for Benzene Emissions from 
Benzene Transfer Operations 


 


1. The application area is located at a benzene production facility and/or bulk 
terminal. 
If the response to Question VII.G.1 is “No,” go to Section VII.H. 


 Yes  No 


2. The application area includes benzene transfer operations at marine vessel 
loading racks. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VII. Title 40 Code of Federal Regulations Part 61 - National Emission Standards for 
Hazardous Air Pollutants (continued) 


 


G. Subpart BB - National Emission Standard for Benzene Emissions from 
Benzene Transfer Operations (continued) 


 


3. The application area includes benzene transfer operations at railcar loading 
racks. 


 Yes  No 


4. The application area includes benzene transfer operations at tank-truck 
loading racks. 


 Yes  No 


H. Subpart FF - National Emission Standard for Benzene Waste Operations   


Applicability  


1. The application area includes a chemical manufacturing plant, coke 
by-product recovery plant, or petroleum refinery facility as defined in 
§ 61.341. 


 Yes  No 


2. The application area is located at a hazardous waste treatment, storage, and 
disposal (TSD) facility site as described in 40 CFR § 61.340(b). 
If the responses to Questions VII.H.1 and VII.H.2 are both “No,” go to 
Section VIII. 


 Yes  No 


3. The application area is located at a site that has no benzene onsite in wastes, 
products, byproducts, or intermediates. 
If the response to Question VII.H.3 is “Yes,” go to Section VIII. 


 Yes  No 


4. The application area is located at a site having a total annual benzene quantity 
from facility waste less than 1 megagram per year (Mg/yr). 
If the response to Question VII.H.4 is “Yes,” go to Section VIII 


 Yes  No 


5. The application area is located at a site having a total annual benzene quantity 
from facility waste greater than or equal to 1 Mg/yr but less than 10 Mg/yr. 
If the response to Question VII.H.5 is “Yes,” go to Section VIII. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VII. Title 40 Code of Federal Regulations Part 61 - National Emission Standards for 
Hazardous Air Pollutants (continued) 


 


H. Subpart FF - National Emission Standard for Benzene Waste Operations 
(continued) 


 


Applicability (continued)  


6. The flow-weighted annual average benzene concentration of each waste 
stream at the site is based on documentation. 


 Yes  No 


7. The application area has waste streams with flow-weighted annual average 
water content of 10% or greater. 


 Yes  No 


Waste Stream Exemptions  


8. The application area has waste streams that meet the exemption specified in 
40 CFR § 61.342(c)(2) (the flow-weighted annual average benzene 
concentration is less than 10 ppmw). 


 Yes  No 


9. The application area has waste streams that meet the exemption specified in 
40 CFR § 61.342(c)(3) because process wastewater has a flow rate less than 
0.02 liters per minute or an annual wastewater quantity less than 10 Mg/yr. 


 Yes  No 


10. The application area has waste streams that meet the exemption specified in 
40 CFR § 61.342(c)(3) because the total annual benzene quantity is less than 
or equal to 2 Mg/yr. 


 Yes  No 


11. The application area transfers waste off-site for treatment by another facility.  Yes  No 


12. The application area is complying with 40 CFR § 61.342(d).  Yes  No 


13. The application area is complying with 40 CFR § 61.342(e). 
If the response to Question VII.H.13 is “No,” go to Question VII.H.15. 


 Yes  No 


14. The application area has facility waste with a flow weighted annual average 
water content of less than 10%. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VII. Title 40 Code of Federal Regulations Part 61 - National Emission Standards for 
Hazardous Air Pollutants (continued) 


 


H. Subpart FF - National Emission Standard for Benzene Waste Operations 
(continued) 


 


Container Requirements  


15. The application area has containers, as defined in 40 CFR § 61.341, that 
receive non-exempt benzene waste. 
If the response to Question VII.H.15 is “No,” go to Question VII.H.18. 


 Yes  No 


16. The application area is an alternate means of compliance to meet the 40 CFR 
§ 61.345 requirements for containers. 
If the response to Question VII.H.16 is “Yes,” go to Question VII.H.18. 


 Yes  No 


17. Covers and closed-vent systems used for containers operate such that the 
container is maintained at a pressure less than atmospheric pressure. 


 Yes  No 


Individual Drain Systems  


18. The application area has individual drain systems, as defined in 40 CFR 
§ 61.341, that receive or manage non-exempt benzene waste. 
If the response to Question VII.H.18 is “No,” go to Question VII.H.25. 


 Yes  No 


19. The application area is using an alternate means of compliance to meet the 
40 CFR § 61.346 requirements for individual drain systems. 
If the response to Question VII.H.19 is “Yes,” go to Question VII.H.25. 


 Yes  No 


20. The application area has individual drain systems complying with 40 CFR 
§ 61.346(a). 
If the response to Question VII.H.20 is “No,” go to Question VII.H.22. 


 Yes  No 


21. Covers and closed-vent systems used for individual drain systems operate 
such that the individual drain system is maintained at a pressure less than 
atmospheric pressure. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VII. Title 40 Code of Federal Regulations Part 61 - National Emission Standards for 
Hazardous Air Pollutants (continued) 


 


H. Subpart FF - National Emission Standard for Benzene Waste Operations 
(continued) 


 


Individual Drain Systems (continued)  


22. The application area has individual drain systems complying with 40 CFR 
§ 61.346(b). 
If the response to Question VII.H.22 is “No,” go to Question VII.H.25. 


 Yes  No 


23. Junction boxes in the individual drain systems are equipped with a system to 
prevent the flow of organic vapors from the junction box vent pipe to the 
atmosphere during normal operation. 


 Yes  No 


24. Junction box vent pipes in the individual drain systems are connected to a 
closed-vent system and control device. 


 Yes  No 


Remediation Activities  


25. Remediation activities take place at the application area subject to 40 CFR 
Part 61, Subpart FF. 


 Yes  No 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories 


 


A. Applicability  


 1. The application area includes a unit(s) that is subject to one or more 40 CFR 
Part 63 subparts other than subparts made applicable by reference under 
subparts in 40 CFR Part 60, 61 or 63. 
See instructions for 40 CFR Part 63 subparts made applicable only by 
reference. 


 Yes  No 


B. Subpart F - National Emission Standards for Organic Hazardous Air 
Pollutants from the Synthetic Organic Chemical Manufacturing Industry 


 


1. The application area is located at a plant site that is a major source as defined 
in the Federal Clean Air Act § 112(a). 
If the response to Question VIII.B.1 is “No,” go to Section VIII.D. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


B. Subpart F - National Emission Standards for Organic Hazardous Air 
Pollutants from the Synthetic Organic Chemical Manufacturing Industry 
(continued) 


 


2. The application area is located at a site that includes at least one chemical 
manufacturing process unit, as defined in 40 CFR § 63.101, that manufactures 
as a primary product one or more of the chemicals listed in 40 CFR 
§ 63.100(b)(1)(i) or (b)(1)(ii). 
If the response to Question VIII.B.2 is “No,” go to Section VIII.D. 


 Yes  No 


3. The application area is located at a site that includes at least one chemical 
manufacturing process unit, as defined in 40 CFR § 63.101, that manufactures 
as a primary product one or more of the chemicals listed in 40 CFR 
§ 63.100(b)(1)(i) or (b)(1)(ii) and uses as a reactant or manufactures as a 
product, or co-product, one or more of the organic hazardous air pollutants 
listed in table 2 of 40 CFR Part 63, Subpart F. 


 Yes  No 


4. The application area includes a chemical manufacturing process unit, as 
defined in 40 CFR § 63.101, that manufactures as a primary product one or 
more of the chemicals listed in 40 CFR § 63.100(b)(1)(i) or (b)(1)(ii) and uses 
as a reactant or manufactures as a product, or co-product, one or more of the 
organic hazardous air pollutants listed in table 2 of 40 CFR Part 63, Subpart F. 


 Yes  No 


5. The application area includes a chemical manufacturing process unit, as 
defined in 40 CFR § 63.101, that manufactures as a primary product one or 
more of the chemicals listed in 40 CFR § 63.100(b)(1)(i) or (b)(1)(ii) and does 
not use as a reactant or manufacture as a product, or co-product, one or more 
of the organic hazardous air pollutants listed in table 2 of 40 CFR Part 63, 
Subpart F. 
If the response to Questions VIII.B.3, B.4 and B.5 are all “No,” go to 
Section VIII.D. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


C. Subpart G - National Emission Standards for Organic Hazardous Air 
Pollutants from the Synthetic Organic Chemical Manufacturing Industry for 
Process Vents, Storage Vessels, Transfer Operations, and Wastewater 


 


Applicability  


1. The application area is located at a site that is subject to 40 CFR 63, Subpart F 
and the application area includes process vents, storage vessels, transfer racks, 
or waste streams associated with a chemical manufacturing process subject to 
40 CFR 63, Subpart F. 
If the response to Question VIII.C.1 is “No,” go to Section VIII.D. 


 Yes  No 


2. The application area includes fixed roofs, covers, and/or enclosures that are 
required to comply with 40 CFR § 63.148. 


 Yes  No 


3. The application area includes vapor collection systems or closed-vent systems 
that are required to comply with 40 CFR § 63.148. 
If the response to Question VIII.C.3 is “No,” go to Question VIII.C.8. 


 Yes  No 


4. The application area includes vapor collection systems or closed-vent systems 
that are constructed of hard piping. 


 Yes  No 


5. The application area includes vapor collection systems or closed-vent systems 
that contain bypass lines that could divert a vent stream away from a control 
device and to the atmosphere. 
If the response to Question VIII.C.5 is “No,” go to Question VIII.C.8. 


 Yes  No 


Vapor Collection and Closed Vent Systems  


6. Flow indicators are installed, calibrated, maintained, and operated at the 
entrances to bypass lines in the application area. 


 Yes  No 


7. Bypass lines in the application area are secured in the closed position with a 
car-seal or a lock-and-key type configuration. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


C. Subpart G - National Emission Standards for Organic Hazardous Air 
Pollutants from the Synthetic Organic Chemical Manufacturing Industry for 
Process Vents, Storage Vessels, Transfer Operations, and Wastewater 
(continued) 


 


Reloading or Cleaning of Railcars, Tank Trucks, or Barges  


8. The application area includes reloading and/or cleaning of railcars, tank 
trucks, or barges that deliver HAPs to a storage tank.  
If the response to Question VIII.C.8 is “No,” go to Question VIII.C.11. 


 Yes  No 


9. The application area includes operations that are complying with 
§ 63.119(g)(6) through the use of a closed-vent system with a control device 
used to reduce inlet emissions of HAPs by at least 95 percent by weight or 
greater. 


 Yes  No 


10. The application area includes operations that are complying with 
§ 63.119(g)(6) through the use of a vapor balancing system. 


 Yes  No 


Transfer Racks  


11. The application area includes Group 1 transfer racks that load organic HAPs.  Yes  No 


Process Wastewater Streams  


12. The application area includes process wastewater streams. 
If the response to Question VIII.C.12 is “No,” go to Question VIII.C.34. 


 Yes  No 


13. The application area includes process wastewater streams that are also subject 
to the provisions of 40 CFR Part 61, Subpart FF. 
If the response to Question VIII.C.13 is “No,” go to Question VIII.C.15. 


 Yes  No 


14. The application area includes process wastewater streams that are complying 
with 40 CFR §§ 63.110(e)(1)(i) and (e)(1)(ii). 


 Yes  No 


15. The application area includes process wastewater streams that are also subject 
to the provisions of 40 CFR Part 61, Subpart F. 
If the response to Question VIII.C.15 is “No,” go to Question VIII.C.17. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


C. Subpart G - National Emission Standards for Organic Hazardous Air 
Pollutants from the Synthetic Organic Chemical Manufacturing Industry for 
Process Vents, Storage Vessels, Transfer Operations, and Wastewater 
(continued) 


 


Process Wastewater Streams (continued)  


16. The application area includes process wastewater streams utilizing the 
compliance option specified in 40 CFR § 63.110(f)(4)(ii). 


 Yes  No 


17. The application area includes process wastewater streams that are also subject 
to the provisions of 40 CFR Parts 260 through 272. 
If the response to Question VIII.C.17 is “No,” go to Question VIII.C.20. 


 Yes  No 


18. The application area includes process wastewater streams complying with 
40 CFR § 63.110(e)(2)(i). 


 Yes  No 


19. The application are includes process wastewater streams complying with 
40 CFR § 63.110(e)(2)(ii). 


 Yes  No 


20. The application area includes process wastewater streams, located at existing 
sources, that are designated as Group 1; are required to be treated as Group 1 
under 40 CFR § 63.110; or are determined to be Group 1 for Table 9 
compounds. 


 Yes  No 


21. The application area includes process wastewater streams, located at existing 
sources that are Group 2. 


 Yes  No 


22. The application area includes process wastewater streams, located at new 
sources, that are designated as Group 1; required to be treated as Group 1 
under 40 CFR § 63.110; or are determined to be Group 1 for Table 8 or 
Table 9 compounds. 


 Yes  No 


23. The application area includes process wastewater streams, located at new 
sources that are Group 2 for both Table 8 and Table 9 compounds. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


C. Subpart G - National Emission Standards for Organic Hazardous Air 
Pollutants from the Synthetic Organic Chemical Manufacturing Industry for 
Process Vents, Storage Vessels, Transfer Operations, and Wastewater 
(continued) 


 


Process Wastewater Streams (continued)  


24. All Group 1 wastewater streams at the site are demonstrated to have a total 
source mass flow rate of less than 1 MG/yr. 
If the response to Question VIII.C.24 is “Yes,” go to Question VIII.C.34. 


 Yes  No 


25. The site has untreated and/or partially treated Group 1 wastewater streams 
demonstrated to have a total source mass flow rate of less than 1 MG/yr. 
If the response to Question VIII.C.25 is “No,” go to Question VIII.C.27. 


 Yes  No 


26. The application area includes waste management units that receive or manage 
a partially treated Group 1 wastewater stream prior to or during treatment. 


 Yes  No 


27. Group 1 wastewater streams or residual removed from Group 1 wastewater 
streams are transferred to an on-site treatment operation that is not owned or 
operated by the owner or operator of the source generating the waste stream or 
residual. 


 Yes  No 


28. Group 1 wastewater streams or residual removed from Group 1 wastewater 
streams are transferred to an off-site treatment operation. 
If the responses to Questions VIII.C.27 - VIII.C.28 are both “No,” go to 
Question VIII.C.30. 


 Yes  No 


29. The application area includes waste management units that receive or manage 
a Group 1 wastewater stream, or a residual removed from a Group 1 
wastewater stream prior to shipment or transport. 


 Yes  No 


30. The application area includes containers that receive, manage, or treat a Group 
1 wastewater stream or a residual removed from a Group 1 wastewater stream. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


C. Subpart G - National Emission Standards for Organic Hazardous Air 
Pollutants from the Synthetic Organic Chemical Manufacturing Industry for 
Process Vents, Storage Vessels, Transfer Operations, and Wastewater 
(continued) 


 


Drains  


31. The application area includes individual drain systems that receive or manage 
a Group 1 wastewater stream, or a residual removed from a Group 1 
wastewater stream. 
If the response to Question VIII.C.31 is “No,” go to Question VIII.C.34. 


 Yes  No 


32. The application area includes individual drain systems that are complying with 
40 CFR § 63.136 through the use of cover and, if vented, closed vent systems 
and control devices. 


 Yes  No 


33. The application area includes individual drain systems that are complying with 
40 CFR § 63.136 through the use of water seals or tightly fitting caps or plugs. 


 Yes  No 


34. The application area includes drains, drain hubs, manholes, lift stations, 
trenches, or pipes that are part of a chemical manufacturing process unit that 
meets the criteria of 40 CFR § 63.100(b). 
If the response to Question VIII.C.34 is “No,” go to Question VIII.C.39. 


 Yes  No 


35. The application area includes drains, drain hubs, manholes, lift stations, 
trenches or pipes (that are part of a chemical manufacturing process unit) that 
meet the criteria listed in 40 CFR § 63.149(d). 
If the response to Question VIII.C.35 is “No,” go to Question VIII.C.39. 


 Yes  No 


36. The application area includes drains, drain hubs, manholes, lift stations, 
trenches, or pipes that convey water with a total annual average concentration 
greater than or equal to 10,000 parts per million by weight of compounds 
listed in 40 CFR Part 63 Subpart G, Table 9, at any flow rate. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


C. Subpart G-National Emission Standards for Organic Hazardous Air 
Pollutants from the Synthetic Organic Chemical Manufacturing Industry for 
Process Vents, Storage Vessels, Transfer Operation, and Wastewater 
(continued) 


 


Drains (continued)  


37. The application area includes drains, drain hubs, manholes, lift stations, 
trenches or pipes that convey water with a total annual average concentration 
greater than or equal to 1,000 parts per million by weight of compounds listed 
in 40 CFR Part 63 Subpart G, Table 9, at an annual average flow rate greater 
than or equal to 10 liters per minute. 


 Yes  No 


38. The application area includes drains, drain hubs, manholes, lift stations, 
trenches or pipes that are part of a chemical manufacturing process unit that is 
subject to the new source requirements of 40 CFR § 63.100(l)(1) or (l)(2); and 
the equipment conveys water with a total annual average concentration greater 
than or equal to 10 parts per million by weight of compounds listed in 40 CFR 
Part 63 Subpart G, Table 8, at an average annual flow rate greater than or 
equal to 0.02 liter per minute. 


 Yes  No 


Gas Streams  


39. The application area includes gas streams meeting the characteristics of 
40 CFR § 63.107(b) - (h) or the criteria of 40 CFR § 63.113(i) and are 
transferred to a control device not owned or operated by the applicant. 


 Yes  No 


40. The applicant is unable to comply with 40 CFR §§ 63.113 - 63.118 for one or 
more reasons described in 40 CFR § 63.100(q)(1), (3), or (5). 


 Yes  No 


D. Subpart N - National Emission Standards for Chromium Emissions From 
Hard and Decorative Chromium Electroplating and Chromium Anodizing 
Tanks 


 


1. The application area includes chromium electroplating or chromium anodizing 
tanks located at hard chromium electroplating, decorative chromium 
electroplating, and/or chromium anodizing operations. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


E. Subpart O - Ethylene Oxide Emissions Standards for Sterilization Facilities  


1. The application area includes sterilization facilities where ethylene oxide is 
used in the sterilization or fumigation of materials. 
If the response to Question VIII.E.1 is “No,” go to Section VIII.F. 


 Yes  No 


2. Sterilization facilities located in the application area are subject to 40 CFR 
Part 63, Subpart O. 
If the response to Question VIII.E.2 is “No,” go to Section VIII.F. 


 Yes  No 


3. The sterilization source has used less than 1 ton (907 kg) of ethylene oxide 
within all consecutive 12-month periods after December 6, 1996. 


 Yes  No 


4. The sterilization source has used less than 10 tons (9070 kg) of ethylene oxide 
within all consecutive 12-month periods after December 6, 1996. 


 Yes  No 


F. Subpart Q - National Emission Standards for Industrial Process Cooling 
Towers 


 


1. The application area includes industrial process cooling towers. 
If the response to Question VIII.F.1 is “No,” go to Section VIII.G. 


 Yes  No 


2. Chromium-based water treatment chemicals have been used on or after 
September 8, 1994. 


 Yes  No 


G. Subpart R - National Emission Standards for Gasoline Distribution Facilities 
(Bulk Gasoline Terminals and Pipeline Breakout Stations) 


 


1. The application area includes a bulk gasoline terminal.  Yes  No 


2. The application area includes a pipeline breakout station. 
If the responses to Questions VIII.G.1 and VIII.G.2 are both “No,” go to 
Section VIII.H. 


 Yes  No 


3. The bulk gasoline terminal or pipeline breakout station is located within a 
contiguous area and under common control with another bulk gasoline 
terminal or a pipeline breakout station. 
If the response to Question VIII.G.3 is “Yes,” go to Question VIII.G.10. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


G. Subpart R - National Emission Standards for Gasoline Distribution Facilities 
(Bulk Gasoline Terminals and Pipeline Breakout Stations) (continued) 


 


4. The bulk gasoline terminal or pipeline breakout station is located within a 
contiguous area and under common control with sources, other than bulk 
gasoline terminals or pipeline breakout stations that emit or have the potential 
to emit HAPs. 
If the response to Question VIII.G.4 is “Yes,” go to Question VIII.G.10. 


 Yes  No 


5. An emissions screening factor was calculated for the bulk gasoline terminal or 
pipeline breakout station. 
If the response to Question VIII.G.5 is “No,” go to Question VIII.G.10. 


 Yes  No 


6. The value 0.04(OE) is less than 5% of the value of the bulk gasoline terminal 
emissions screening factor (ET) or the pipeline breakout station emissions 
screening factor (Ep). 
If the response to Question VIII.G.6 is “No,” go to Question VIII.G.10. 


 Yes  No 


7. Emissions screening factor less than 0.5 (ET or EP < 0.5). 
If the response to Question VIII.G.7 is “Yes,” go to Section VIII.H. 


 Yes  No 


8. Emissions screening factor greater than or equal to 0.5, but less than 1.0 
(0.5 ≤ ET or EP < 1.0). 
If the response to Question VIII.G.8 is “Yes,” go to Section VIII.H. 


 Yes  No 


9. Emissions screening factor greater than or equal to 1.0 (ET or EP ≥ 1.0). 
If the response to Question VIII.G.9 is “Yes,” go to Question VIII.G.11. 


 Yes  No 


10. The site at which the application area is located is a major source of HAP. 
If the response to Question VIII.G.10 is “No,” go to Section VIII.H. 


 Yes  No 


11. The application area is using an alternative leak monitoring program as 
described in 40 CFR § 63.424(f). 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 
VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 


Hazardous Air Pollutants for Source Categories (continued) 
 


H. Subpart S - National Emission Standards for Hazardous Air Pollutants from 
the Pulp and Paper Industry 


 


1. The application area includes processes that produce pulp, paper, or 
paperboard and are located at a plant site that is a major source of HAPs as 
defined in 40 CFR § 63.2. 
If the response to Question VIII.H.1 is “No,” go to Section VIII.I. 


 Yes  No 


2. The application area uses processes and materials specified in 40 CFR 
§ 63.440(a)(1) - (3). 
If the response to Question VIII.H.2 is “No,” go to Section VIII.I. 


 Yes  No 


3. The application area includes one or more sources subject to 40 CFR Part 63, 
Subpart S that are existing sources. 
If the response to Question VIII.H.3 is “No,” go to Section VIII.I. 


 Yes  No 


4. The application area includes one or more kraft pulping systems that are 
existing sources. 


 Yes  No 


5. The application area includes one or more dissolving-grade bleaching systems 
that are existing sources at a kraft or sulfite pulping mill. 


 Yes  No 


6. The application area includes bleaching systems that are existing sources and 
are complying with the Voluntary Advanced Technology Incentives Program 
for Effluent Limitation Guidelines in 40 CFR § 430.24. 
If the response to Question VIII.H.6 is “No,” go to Section VIII.I. 


 Yes  No 


7. The application area includes bleaching systems that are complying with 
40 CFR § 63.440(d)(3)(i). 


 Yes  No 


8. The application area includes bleaching systems that are complying with 
40 CFR § 63.440(d)(3)(ii). 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 
VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 


Hazardous Air Pollutants for Source Categories (continued) 
 


I. Subpart T - National Emission Standards for Halogenated Solvent Cleaning  


1. The application area includes an individual batch vapor, in-line vapor, in-line 
cold, and/or batch cold solvent cleaning machine that uses a hazardous air 
pollutant (HAP) solvent, or any combination of halogenated HAP solvents, in a 
total concentration greater than 5% by weight, as a cleaning and/or drying 
agent. 


 Yes  No 


2. The application area is located at a major source and includes solvent cleaning 
machines, qualifying as affected facilities, that use perchloroethylene, 
trichloroethylene or methylene chloride. 


 Yes  No 


3. The application area is located at an area source and includes solvent cleaning 
machines, other than cold batch cleaning machines, that use perchloroethylene, 
trichloroethylene or methylene chloride. 


 Yes  No 


J. Subpart U - National Emission Standards for Hazardous Air Pollutant 
Emissions:  Group 1 Polymers and Resins 


 


1. The application area includes elastomer product process units and/or 
wastewater streams and wastewater operations that are associated with 
elastomer product process units. 
If the response to Question VIII.J.1 is “No,” go to Section VIII.K. 


 Yes  No 


2. Elastomer product process units and/or wastewater streams and wastewater 
operations located in the application area are subject to 40 CFR Part 63, 
Subpart U. 
If the response to Question VIII.J.2 is “No,” go to Section VIII.K. 


 Yes  No 


3. The application area includes process wastewater streams that are designated 
as Group 1 or are determined to be Group 1 for organic HAPs as defined in 
40 CFR § 63.482. 


 Yes  No 


4. The application area includes process wastewater streams that are Group 2 for 
organic HAPs as defined in 40 CFR § 63.482. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 
VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 


Hazardous Air Pollutants for Source Categories (continued) 
 


J. Subpart U - National Emission Standards for Hazardous Air Pollutant 
Emissions:  Group 1 Polymers and Resins (continued) 


 


5. All Group 1 wastewater streams at the site are demonstrated to have a total 
source mass flow rate of less than 1 MG/yr. 
If the response to Question VIII.J.5 is “Yes,” go to Question VIII.J.15. 


 Yes  No 


6. The site has untreated and/or partially treated Group 1 wastewater streams 
demonstrated to have a total source mass flow rate of less than 1 MG/yr. 
If the response to Question VIII.J.6 is “No,” go to Question VIII.J.8. 


 Yes  No 


7. The application area includes waste management units that receive or manage 
a partially treated Group 1 wastewater stream prior to or during treatment. 


 Yes  No 


8. Group 1 wastewater streams or residual removed from Group 1 wastewater 
streams are transferred to an on-site treatment operation that is not owned or 
operated by the owner or operator of the source generating the waste stream or 
residual. 


 Yes  No 


9. Group 1 wastewater streams or residual removed from Group 1 wastewater 
streams are transferred to an off-site treatment operation. 
If the responses to Questions VIII.J.8 - VIII.J.9 are both “No,” go to Question 
VIII.J.11. 


 Yes  No 


10. The application area includes waste management units that receive or manage 
a Group 1 wastewater stream, or a residual removed from a Group 1 
wastewater stream prior to shipment or transport. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 
VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 


Hazardous Air Pollutants for Source Categories (continued) 
 


J. Subpart U - National Emission Standards for Hazardous Air Pollutant 
Emissions: Group 1 Polymers and Resins (continued) 


 


Containers  


11. The application area includes containers that receive, manage, or treat a Group 
1 wastewater stream or a residual removed from a Group 1 wastewater stream. 


 Yes  No 


Drains  


12. The application area includes individual drain systems that receive or manage a 
Group 1 wastewater stream, or a residual removed from a Group 1 wastewater 
stream. 
If the response to Question VIII.J.12 is “No,” go to Question VIII.J.15. 


 Yes  No 


13. The application area includes individual drain systems that are complying with 
40 CFR § 63.136 through the use of cover and, if vented, closed vent systems 
and control devices. 


 Yes  No 


14. The application area includes individual drain systems that are complying with 
40 CFR § 63.136 through the use of water seals or tightly fitting caps or plugs. 


 Yes  No 


15. The application area includes drains, drain hubs, manholes, lift stations, 
trenches, or pipes that are part of an elastomer product process unit. 
If the response to Question VIII.J.15 is “No,” go to Section VIII.K. 


 Yes  No 


16. The application area includes drains, drain hubs, manholes, lift stations, 
trenches or pipes that meet the criteria listed in 40 CFR § 63.149(d) and 
§ 63.501(a)(12). 
If the response to Question VIII.J.16 is “No,” go to Section VIII.K. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 
VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 


Hazardous Air Pollutants for Source Categories (continued) 
 


J. Subpart U - National Emission Standards for Hazardous Air Pollutant 
Emissions: Group 1 Polymers and Resins (continued) 


 


Drains (continued)  


17. The application area includes drains, drain hubs, manholes, lift stations, 
trenches, or pipes that convey water with a total annual average concentration 
greater than or equal to 10,000 parts per million by weight of compounds 
meeting the definition of organic HAP in 40 CFR § 63.482, at any flow rate. 


 Yes  No 


18. The application area includes drains, drain hubs, manholes, lift stations, 
trenches or pipes that convey water with a total annual average concentration 
greater than or equal to 1,000 parts per million by weight of compounds 
meeting the definition of organic HAP in 40 CFR § 63.482, at an annual 
average flow rate greater than or equal to 10 liters per minute. 


 Yes  No 


19. The application area includes drains, drain hubs, manholes, lift stations, 
trenches or pipes that are part of an elastomer product process unit that is a 
new affected source or part of a new affected source and the equipment 
conveys water with a total annual average concentration greater than or equal 
to 10 parts per million by weight of compounds meeting the definition of 
organic HAP in 40 CFR § 63.482, at an average annual flow rate greater than 
or equal to 0.02 liter per minute. 


 Yes  No 


K. Subpart W - National Emission Standards for Hazardous Air Pollutants for 
Epoxy Resins Production and Non-nylon Polyamides Production 


 


1. The manufacture of basic liquid epoxy resins (BLR) and/or manufacture of wet 
strength resins (WSR) is conducted in the application area. 
If the response to Question VIII.K.1 is “No” or “N/A,” go to Section VIII.L. 


 Yes  No  N/A 


2. The application area includes a BLR and/or WSR research and development 
facility. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 
VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 


Hazardous Air Pollutants for Source Categories (continued) 
 


L. Subpart X - National Emission Standards for Hazardous Air Pollutants from 
Secondary Lead Smelting 


 


1. The application area includes one or more of the affected sources in 40 CFR 
§ 63.541(a) that are located at a secondary lead smelter. 
If the response to Question VIII.L.1 is “No” or “N/A,” go to Section VIII.M. 


 Yes  No  N/A 


2. The application area is using and approved alternate to the requirements of 
§ 63.545(c)(1)-(5) for control of fugitive dust emission sources. 


 Yes  No 


M. Subpart Y - National Emission Standards for Marine Tank Vessel Loading 
Operations 


 


1. The application area includes marine tank vessel loading operations that are 
specified in 40 CFR § 63.560 and located at an affected source as defined in 
40 CFR § 63.561. 


 Yes  No 


N. Subpart CC - National Emission Standards for Hazardous Air Pollutants 
from Petroleum Refineries 


 


Applicability  


1. The application area includes petroleum refining process units and/or related 
emission points that are specified in 40 CFR § 63.640(c)(1) - (c)(7). 
If the response to Question VIII.N.1 is “No,” go to Section VIII.O. 


 Yes  No 


2. All petroleum refining process units/and or related emission points within the 
application area are specified in 40 CFR § 63.640(g)(1) - (g)(7). 
If the response to Question VIII.N.2 is “Yes,” go to Section VIII.O. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 
VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 


Hazardous Air Pollutants for Source Categories (continued) 
 


N. Subpart CC - National Emission Standards for Hazardous Air Pollutants 
from Petroleum Refineries (continued) 


 


Applicability (continued)  


3. The application area is located at a plant site that is a major source as defined 
in the Federal Clean Air Act § 112(a). 
If the response to Question VIII.N.3 is “No,” go to Section VIII.O. 


 Yes  No 


4. The application area is located at a plant site which emits or has equipment 
containing/contacting one or more of the HAPs listed in table 1 of 40 CFR 
Part 63, Subpart CC. 
If the response to Question VIII.N.4 is “No,” go to Section VIII.O. 


 Yes  No 


5. The application area includes Group 1 wastewater streams that are not 
conveyed, stored, or treated in a wastewater stream management unit that also 
receives streams subject to the provisions of 40 CFR §§ 63.133 - 63.147 of 
Subpart G wastewater provisions section. 


 Yes  No 


6. The application area includes Group 2 wastewater streams that are not 
conveyed, stored, or treated in a wastewater stream management unit that also 
receives streams subject to the provisions of 40 CFR §§ 63.133 - 63.147 of 
Subpart G wastewater provisions section. 


 Yes  No 


7. The application area includes Group 1 or Group 2 wastewater streams that are 
conveyed, stored, or treated in a wastewater stream management unit that also 
receives streams subject to the provisions of 40 CFR §§ 63.133 - 63.147 of 
Subpart G wastewater provisions section. 
If the response to Question VIII.N.7 is “No,” go to Question VIII.N.13. 


 Yes  No 


8. The application area includes Group 1 or Group 2 wastewater streams that are 
complying with 40 CFR § 63.640(o)(2)(i). 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 
VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 


Hazardous Air Pollutants for Source Categories (continued) 
 


N. Subpart CC - National Emission Standards for Hazardous Air Pollutants 
from Petroleum Refineries (continued) 


 


Applicability (continued)  


9. The application area includes Group 1 or Group 2 wastewater streams that are 
complying with 40 CFR § 63.640(o)(2)(ii). 
If the response to Question VIII.N.9 is “No,” go to Question VIII.N.13. 


 Yes  No 


10. The application area includes Group 2 wastewater streams or organic streams 
whose benzene emissions are subject to control through the use of one or more 
treatment processes or waste management units under the provisions of 
40 CFR Part 61, Subpart FF on or after December 31, 1992. 


 Yes  No 


Containers, Drains, and other Appurtenances  


11. The application area includes containers that are subject to the requirements of 
40 CFR § 63.135 as a result of complying with 40 CFR § 63.640(o)(2)(ii). 


 Yes  No 


12. The application area includes individual drain systems that are subject to the 
requirements of 40 CFR § 63.136 as a result of complying with 40 CFR 
§ 63.640(o)(2)(ii). 


 Yes  No 


13. The application area includes Group 1 gasoline loading racks as specified in § 
63.650(a). 


 Yes  No 


O. Subpart DD - National Emission Standards for Off-site Waste and Recovery 
Operations 


 


1. The application area receives material that meets the criteria for off-site 
material as specified in 40 CFR § 63.680(b)(1). 
If the response to Question VIII.O.1 is “No” or “N/A,” go to Section VIII.P 


 Yes  No  N/A 


2. Materials specified in 40 CFR § 63.680(b)(2) are received at the application 
area. 


 Yes  No 


3. The application area has a waste management operation receiving off-site 
material and is regulated under 40 CFR Part 264 or Part 265. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 
VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 


Hazardous Air Pollutants for Source Categories (continued) 
 


O. Subpart DD - National Emission Standards for Off-site Waste and Recovery 
Operations (continued) 


 


4. The application area has a waste management operation treating wastewater 
which is an off-site material and is exempted under 40 CFR §§ 264.1(g)(6) or 
265.1(c)(10). 


 Yes  No 


5. The application area has an operation subject to Clean Water Act, § 402 or 
§ 307(b) but is not owned by a “state” or “municipality.” 


 Yes  No 


6. The predominant activity in the application area is the treatment of wastewater 
received from off-site. 


 Yes  No 


7. The application area has a recovery operation that recycles or reprocesses 
hazardous waste which is an off-site material and is exempted under 40 CFR 
§§ 264.1(g)(2) or 265.1(c)(6). 


 Yes  No 


8. The application area has a recovery operation that recycles or reprocesses used 
solvent which is an off-site material and is not part of a chemical, petroleum, 
or other manufacturing process that is required to use air emission controls by 
another subpart of 40 CFR Part 63 or Part 61. 


 YES  No 


9. The application area has a recovery operation that re-refines or reprocesses 
used oil which is an off-site material and is regulated under 40 CFR Part 279, 
Subpart F (Standards for Used Oil Processors and Refiners). 


 Yes  No 


10. The application area is located at a site where the total annual quantity of 
HAPs in the off-site material is less than 1 megagram per year. 
If the response to Question VIII.O.10 is “Yes,” go to Section VIII.P. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 
VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 


Hazardous Air Pollutants for Source Categories (continued) 
 


O. Subpart DD - National Emission Standards for Off-site Waste and Recovery 
Operations (continued) 


 


11. The application area receives offsite materials with average VOHAP 
concentration less than 500 ppmw at the point of delivery that are not 
combined with materials having a VOHAP concentration of 500 ppmw or 
greater. 
If the response to Question VIII.O.11 is “No,” go to Question VIII.O.14. 


 Yes  No 


12. VOHAP concentration is determined by direct measurement.  Yes  No 


13. VOHAP concentration is based on knowledge of the off-site material.  Yes  No 


14. The application area includes an equipment component that is a pump, 
compressor, and agitator, pressure relief device, sampling connection system, 
open-ended valve or line, valve, connector or instrumentation system. 
If the response to Question VIII.O.14 is “No,” go to Question VIII.O.17. 


 Yes  No 


15. An equipment component in the application area contains or contacts off-site 
material with a HAP concentration greater than or equal to 10% by weight. 


 Yes  No 


16. An equipment component in the application area is intended to operate 
300 hours or more during a 12-month period. 


 Yes  No 


17. The application area includes containers that manage non-exempt off-site 
material. 


 Yes  No 


18. The application area includes individual drain systems that manage 
non-exempt off-site materials. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 
VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 


Hazardous Air Pollutants for Source Categories (continued) 
 


P. Subpart GG - National Emission Standards for Aerospace Manufacturing 
and Rework Facilities 


 


1. The application area includes facilities that manufacture or rework 
commercial, civil, or military aerospace vehicles or components. 
If the response to Question VIII.P.1 is “No” or “N/A,” go to Section VIII.Q. 


 Yes  No  N/A 


2. The application area includes one or more of the affected sources specified in 
40 CFR § 63.741(c)(1) - (7). 


 Yes  No 


Q. Subpart HH - National Emission Standards for Hazardous Air Pollutants 
From Oil and Natural Gas Production Facilities. 


 


 1. The application area contains facilities that process, upgrade or store 
hydrocarbon liquids that are located at oil and natural gas production facilities 
prior to the point of custody transfer. 


 Yes  No 


 2. The application area contains facilities that process, upgrade or store natural 
gas prior to the point at which natural gas enters the natural gas transmission 
and storage source category or is delivered to a final end user. 
For SOP applications, if the responses to Questions VIII.Q.1 and VIII.Q.2 are 
both “No,” go to Section VIII.R. 
For GOP applications, if the responses to Questions VIII.Q.1 and VIII.Q.2 are 
both “No,” go to Section VIII.Z. 


 Yes  No 


 3. The application area contains only facilities that exclusively process, store or 
transfer black oil as defined in § 63.761. 
For SOP applications, if the response to Question VIII.Q.3 is “Yes,” go to 
Section VIII.R. 
For GOP applications, if the response to Question VIII.Q.3 is “Yes,” go to 
Section VIII.Z. 


 Yes  No 


 4. The application area is located at a site that is a major source of HAP. 
If the response to Question VIII.Q.4 is “No,” go to Question VIII.Q.6. 


 Yes  No 


 
  







TCEQ - 10043 (APD-ID303v1, Revised 09/24) OP-REQ1 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V IMS Release 09/24) Page 54 of 89 


Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 54) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


Q. Subpart - HH - National Emission Standards for Hazardous Air Pollutants 
From Oil and Natural Gas Production Facilities (continued) 


 


 5. The application area contains only a facility, prior to the point of custody 
transfer, with facility-wide actual annual average natural gas throughput less 
than 18.4 thousand standard cubic meters (649,789.9 ft3) per day and a 
facility-wide actual annual average hydrocarbon liquid throughput less than 
39,700 liters (10,487.6 gallons) per day. 
For SOP applications, if the response to Question VIII.Q.5 is “Yes,” go to 
Section VIII.R. 
For GOP applications, if the response to Question VIII.Q.5 is “Yes,” go to 
Section VIII.Z. 
For all applications, if the response to Question VIII.Q.5 is “No,” go to 
Question VIII.Q.9. 


 Yes  No 


 6. The application area includes a triethylene glycol (TEG) dehydration unit. 
For SOP applications, f the answer to Question VIII.Q.6 is “No,” go to 
Section VIII.R. For GOP applications, if the response to Question VIII.Q.6 is 
“No,” go to Section VIII.Z. 


 Yes  No 


 7. The application area is located at a site that is within the boundaries of UA 
plus offset or a UC, as defined in 40 CFR § 63.761. 


 Yes  No 


 8. The site has actual emissions of 5 tons per year or more of a single HAP, or 
12.5 tons per year or more of a combination of HAP. 


 Yes  No 


 9. Emissions for major source determination are being estimated based on the 
maximum natural gas or hydrocarbon liquid throughput as calculated in 
§ 63.760(a)(1)(i)-(iii). 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


R. Subpart II - National Emission Standards for Shipbuilding and Ship Repair 
(Surface Coating) 


 


1. The application area includes shipbuilding or ship repair operations. 
If the response to Question VIII.R.1 is “NO,” go to Section VIII.S. 


 Yes  No 


2. Shipbuilding or ship repair operations located in the application area are 
subject to 40 CFR Part 63, Subpart II. 


 Yes  No 


S. Subpart JJ - National Emission Standards for Wood Furniture 
Manufacturing Operations 


 


1. The application area includes wood furniture manufacturing operations and/or 
wood furniture component manufacturing operations. 
If the response to Question VIII.S.1 is “No” or “N/A,” go to Section VIII.T. 


 Yes  No  N/A 


2. The application area meets the definition of an “incidental wood manufacturer” 
as defined in 40 CFR § 63.801. 


 Yes  No 


T. Subpart KK - National Emission Standards for the Printing and Publishing 
Industry 


 


1. The application area includes publication rotogravure, product and packaging 
rotogravure, or wide-web flexographic printing presses. 


 Yes  No  N/A 


U. Subpart PP - National Emission Standards for Containers  


1. The application area includes containers for which another 40 CFR Part 60, 61, 
or 63 subpart references the use of 40 CFR Part 63, Subpart PP for the control 
of air emissions. 
If the response to Question VIII.U.1 is “NO,” go to Section VIII.V. 


 Yes  No 


2. The application area includes containers using Container Level 1 controls.  Yes  No 


3. The application area includes containers using Container Level 2 controls.  Yes  No 


 
  







TCEQ - 10043 (APD-ID303v1, Revised 09/24) OP-REQ1 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V IMS Release 09/24) Page 56 of 89 


Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 56) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 
VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 


Hazardous Air Pollutants for Source Categories (continued) 
 


U. Subpart PP - National Emission Standards for Containers (continued)  


4. The application area includes containers using Container Level 3 controls.  Yes  No 


V. Subpart RR - National Emission Standards for Individual Drain Systems  


1. The application area includes individual drain systems for which another 
40 CFR Part 60, 61, or 63 subpart references the use of 40 CFR Part 63, 
Subpart RR for the control of air emissions. 


 Yes  No 


W. Subpart YY - National Emission Standards for Hazardous Air Pollutants for 
Source Categories - Generic Maximum Achievable Control Technology 
Standards 


 


1. The application area includes an acetal resins production process unit; an 
acrylic and modacrylic fiber production process unit complying with 40 CFR 
§ 63.1103(b)(3)(i); or an existing polycarbonate production process. 


 Yes  No 


2. The application area includes process wastewater streams generated from an 
acetal resins production process unit; an acrylic and modacrylic fiber 
production process unit complying with 40 CFR § 63.1103(b)(3)(i); or an 
existing polycarbonate production process. 
If the responses to Questions VIII.W.1 and VIII.W.2 are both “No,” go to 
Question VIII.W.20. 


 Yes  No 


3. The application area includes process wastewater streams that are designated 
as Group 1 or are determined to be Group 1 under the requirements of 40 CFR 
§ 63.132(c). 


 Yes  No 


4. The application area includes process wastewater streams that are determined 
to be Group 2 under the requirements of 40 CFR § 63.132(c). 


 Yes  No 


5. All Group 1 wastewater streams at the site are determined to have a total 
source mass flow rate of less than 1 MG/yr. 


 Yes  No 


6. The site has untreated and/or partially treated Group 1 wastewater streams 
demonstrated to have a total source mass flow rate of less than 1 MG/yr. 
If the response to Question VIII.W.6 is “No,” go to Question VIII.W.8. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 
VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 


Hazardous Air Pollutants for Source Categories (continued) 
 


W. Subpart YY - National Emission Standards for Hazardous Air Pollutants for 
Source Categories - Generic Maximum Achievable Control Technology 
Standards (continued) 


 


7. The application area includes waste management units that receive or manage 
a partially treated Group 1 wastewater stream prior to or during treatment. 


 Yes  No 


8. Group 1 wastewater streams or residual removed from Group 1 wastewater 
streams are transferred to an on-site treatment operation that is not owned or 
operated by the owner or operator of the source generating the waste stream or 
residual. 


 Yes  No 


9. Group 1 wastewater streams or residual removed from Group 1 wastewater 
streams are transferred to an off-site treatment operation. 
If the responses to Questions VIII.W.8 and W.9 are both “No,” go to Question 
VIII.W.11. 


 Yes  No 


10. The application area includes waste management units that receive or manage 
a Group 1 wastewater stream, or a residual removed from a Group 1 
wastewater stream prior to shipment or transport. 


 Yes  No 


11. The application area includes containers that receive, manage, or treat a Group 
1 wastewater stream or a residual removed from a Group 1 wastewater stream. 


 Yes  No 


12. The application area includes individual drain systems that receive, manage, or 
treat a Group 1 wastewater stream or a residual removed from a Group 1 
wastewater stream. 
If the response to Question VIII.W.12 is “No,” go to Question VIII.W.15. 


 Yes  No 


13. The application area includes individual drain systems that are complying with 
40 CFR § 63.136 through the use of covers and, if vented, closed vent systems 
and control devices. 


 Yes  No 


14. The application area includes individual drain systems that are complying with 
40 CFR § 63.136 through the use of water seals or tightly fitting caps or plugs. 


 Yes  No 
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02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


W. Subpart YY - National Emission Standards for Hazardous Air Pollutants for 
Source Categories - Generic Maximum Achievable Control Technology 
Standards (continued) 


 


15. The application area includes drains, drain hubs, manholes, lift stations, 
trenches, or pipes that are part of an acetal resins production process unit; an 
acrylic and modacrylic fiber production process unit complying with 40 CFR 
§ 63.1103(b)(3)(i); or an existing polycarbonate production process unit. 
If the response to Question VIII.W.15 is “No,” go to Question VIII.W.20. 


 Yes  No 


16. The application area includes drains, drain hubs, manholes, lift stations, 
trenches or pipes that meet the criteria listed in 40 CFR § 63.1106(c)(1) - (3). 
If the response to Question VIII.W.16 is “No,” go to Question VIII.W.20. 


 Yes  No 


17. The application area includes drains, drain hubs, manholes, lift stations, 
trenches or pipes that convey water with a total annual average concentration 
greater than or equal to 10,000 parts per million by weight of compounds 
meeting the definition of organic HAP in Table 9 to 40 CFR Part 60, Subpart 
G, at any flow rate. 


 Yes  No 


18. The application area includes drains, drain hubs, manholes, lift stations, 
trenches or pipes that convey water with a total annual average concentration 
greater than or equal to 1,000 parts per million by weight of compounds 
meeting the definition of organic HAP in Table 9 to 40 CFR Part 60, Subpart 
G, at an annual average flow rate greater than or equal to 10 liters per minute. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


W. Subpart YY - National Emission Standards for Hazardous Air Pollutants for 
Source Categories - Generic Maximum Achievable Control Technology 
Standards (continued) 


 


19. The application area includes drains, drain hubs, manholes, lift stations, 
trenches or pipes that are part of an acrylic resins or acrylic and modacrylic 
fiber production process unit that is part of a new affected source or is a new 
affected source and the equipment conveys water with a total annual average 
concentration greater than or equal to 10 ppmw of compounds meeting the 
definition of organic HAP in Table 9 to 40 CFR Part 60, Subpart G, at an 
average annual flow rate greater than or equal to 0.02 liter per minute. 


 Yes  No 


20. The application area includes an ethylene production process unit.  Yes  No  N/A 


21. The application area includes waste streams generated from an ethylene 
production process unit. 
If the responses to Questions VIII.W.20 and VIII.W.21 are both “No” or 
“N/A,” go to Question VIII.W.54. 


 Yes  No  N/A 


22. The waste stream(s) contains at least one of the chemicals listed in 40 CFR 
§ 63.1103(e), Table 7(g)(1). 
If the response to Question VIII.W.22 is “No,” go to Question VIII.W.54. 


 Yes  No 


23. Waste stream(s) are transferred off-site for treatment. 
If the response to Question VIII.W.23 is “No,” go to Question VIII.W.25. 


 Yes  No 


24. The application area has waste management units that treat or manage waste 
stream(s) prior to transfer off-site for treatment. 
If the response to Question VIII.W.24 is “No,” go to Question VIII.W.54. 


 Yes  No 
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Federal Operating Permit Program 
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Date Permit No. Regulated Entity No. 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


W. Subpart YY - National Emission Standards for Hazardous Air Pollutants for 
Source Categories - Generic Maximum Achievable Control Technology 
Standards (continued) 


 


25. The total annual benzene quantity from waste at the site is less than 10 Mg/yr 
as determined according to 40 CFR § 61.342(a). 


 Yes  No 


26. The application area contains at least one waste stream that is a continuous 
butadiene waste stream as defined in 40 CFR § 63.1082(b). 
If the response to Question VIII.W.26 is “No,” go to Question VIII.W.43. 


 Yes  No 


27. The waste stream(s) contains at least 10 ppmw 1, 3-butadiene at a flow rate of 
0.02 liters per minute or is designated for control. 
If the response to Question VIII.W.27 is “No,” go to Question VIII.W.43. 


 Yes  No 


28. The control requirements of 40 CFR Part 63, Subpart G for process 
wastewater as specified in 40 CFR § 63.1095(a)(2) are selected for control of 
the waste stream(s). 
If the response to Question VIII.W.28 is “No,” go to Question VIII.W.33. 


 Yes  No 


29. The application area includes containers that receive, manage, or treat a 
continuous butadiene waste stream. 


 Yes  No 


30. The application area includes individual drain systems that receive, manage, 
or treat a continuous butadiene waste stream. 
If the response to Question VIII.W.30 is “No,” go to Question VIII.W.43. 


 Yes  No 


31. The application area includes individual drain systems that are complying with 
40 CFR § 63.136 through the use of cover and, if vented, closed vent systems 
and control devices. 


 Yes  No 
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Federal Operating Permit Program 
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Date Permit No. Regulated Entity No. 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


W. Subpart YY - National Emission Standards for Hazardous Air Pollutants for 
Source Categories - Generic Maximum Achievable Control Technology 
Standards (continued) 


 


32. The application area includes individual drain systems that are complying with 
40 CFR § 63.136 through the use of water seals or tightly fitting caps or plugs. 
If the response to Question VIII.W.32 is required, go to Question VIII.W.43. 


 Yes  No 


33. The application area has containers, as defined in 40 CFR § 61.341, that 
receive a continuous butadiene waste stream. 
If the response to Question VIII.W.33 is “No,” go to Question VIII.W.36. 


 Yes  No 


34. The application area is an alternate means of compliance to meet the 40 CFR 
§ 61.345 requirements for containers. 
If the response to Question VIII.W.34 is “Yes,” go to Question VIII.W.36. 


 Yes  No 


35. Covers and closed-vent systems used for containers operate such that the 
container is maintained at a pressure less than atmospheric pressure. 


 Yes  No 


36. The application area has individual drain systems, as defined in 40 CFR 
§ 61.341, that receive or manage a continuous butadiene waste stream. 
If the response to Question VIII.W.36 is “No,” go to Question VIII.W.43. 


 Yes  No 


37. The application area is using an alternate means of compliance to meet the 
40 CFR § 61.346 requirements for individual drain systems. 
If the response to Question VIII.W.37 is “Yes,” go to Question VIII.W.43. 


 Yes  No 


 
  







TCEQ - 10043 (APD-ID303v1, Revised 09/24) OP-REQ1 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V IMS Release 09/24) Page 62 of 89 
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Federal Operating Permit Program 
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Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


W. Subpart YY - National Emission Standards for Hazardous Air Pollutants for 
Source Categories - Generic Maximum Achievable Control Technology 
Standards (continued) 


 


38. The application area has individual drain systems complying with 40 CFR 
§ 61.346(a). 
If the response to Question VIII.W.38 is “No,” go to Question VIII.W.40. 


 Yes  No 


39. Covers and closed-vent systems used for individual drain systems operate 
such that the individual drain system is maintained at a pressure less than 
atmospheric pressure. 


 Yes  No 


40. The application area has individual drain systems complying with 40 CFR 
§ 61.346(b). 
If the response to Question VIII.W.40 is “No,” go to Question VIII.W.43. 


 Yes  No 


41. Junction boxes in the individual drain systems are equipped with a system to 
prevent the flow of organic vapors from the junction box vent pipe to the 
atmosphere during normal operation. 


 Yes  No 


42. Junction box vent pipes in the individual drain systems are connected to a 
closed-vent system and control device. 


 Yes  No 


43. The application area has at least one waste stream that contains benzene. 
If the response to Question VIII.W.43 is “No,” go to Question VIII.W.54. 


 Yes  No 


44. The application area has containers, as defined in 40 CFR § 61.341, that 
receive a waste stream containing benzene. 
If the response to Question VIII.W.44 is “No,” go to Question VIII.W.47. 


 Yes  No 


45. The application area is an alternate means of compliance to meet the 40 CFR 
§ 61.345 requirements for containers. 
If the response to Question VIII.W.45 is “Yes,” go to Question VIII.W.47. 


 Yes  No 
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Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


W. Subpart YY - National Emission Standards for Hazardous Air Pollutants for 
Source Categories - Generic Maximum Achievable Control Technology 
Standards (continued) 


 


46. Covers and closed-vent systems used for containers operate such that the 
container is maintained at a pressure less than atmospheric pressure. 


 Yes  No 


47. The application area has individual drain systems, as defined in 40 CFR 
§ 61.341, that receive or manage a waste stream containing benzene. 
If the response to Question VIII.W.47 is “No,” go to Question VIII.W.54. 


 Yes  No 


48. The application area is using an alternate means of compliance to meet the 
40 CFR § 61.346 requirements for individual drain systems. 
If the response to Question VIII.W.48 is “Yes,” go to Question VIII.W.54. 


 Yes  No 


49. The application area has individual drain systems complying with 40 CFR 
§ 61.346(a). 
If the response to Question VIII.W.49 is “No,” go to Question VIII.W.51. 


 Yes  No 


50. Covers and closed-vent systems used for individual drain systems operate 
such that the individual drain system is maintained at a pressure less than 
atmospheric pressure. 


 Yes  No 


51. The application area has individual drain systems complying with 40 CFR 
§ 61.346(b). 
If the response to Question VIII.W.51 is “No,” go to Question VIII.W.54. 


 Yes  No 


52. Junction boxes in the individual drain systems are equipped with a system to 
prevent the flow of organic vapors from the junction box vent pipe to the 
atmosphere during normal operation. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


W. Subpart YY - National Emission Standards for Hazardous Air Pollutants for 
Source Categories - Generic Maximum Achievable Control Technology 
Standards (continued) 


 


53. Junction box vent pipes in the individual drain systems are connected to a 
closed-vent system and control device. 


 Yes  No 


54. The application area contains a cyanide chemicals manufacturing process. 
If the response to Question VIII.W.54 is “No,” go to Section VIII.X. 


 Yes  No 


55. The cyanide chemicals manufacturing process generates maintenance 
wastewater containing hydrogen cyanide or acetonitrile. 


 Yes  No 


X. Subpart JJJ - National Emission Standards for Hazardous Air Pollutant 
Emissions: Group IV Polymers and Resins 


 


1. The application area includes thermoplastic product process units, and/or their 
associated affected sources specified in 40 CFR § 63.1310(a)(1) - (5), that are 
subje ct to 40 CFR Part 63, Subpart JJJ. 
If the response to Question VIII.X.1 is “No,” go to Section VIII.Y. 


 Yes  No 


2. The application area includes thermoplastic product process units and/or 
wastewater streams and wastewater operations that are associated with 
thermoplastic product process units. 
If the response to Question VIII.X.2 is “No,” go to Section VIII.Y. 


 Yes  No 


3. All process wastewater streams generated or managed in the application area 
are from sources producing polystyrene. 
If the response to Question VIII.X.3 is “Yes,” go to Section VIII.Y. 


 Yes  No 


4. All process wastewater streams generated or managed in the application area 
are from sources producing ASA/AMSAN. 
If the response to Question VIII.X.4 is “Yes,” go to Section VIII.Y. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


X. Subpart JJJ - National Emission Standards for Hazardous Air Pollutant 
Emissions: Group IV Polymers and Resins (continued) 


 


5. The application area includes process wastewater streams that are designated 
as Group 1 or are determined to be Group 1 for organic HAPs as defined in 
40 CFR § 63.1312. 


 Yes  No 


6. The application area includes process wastewater streams, located at existing 
sources, that are Group 2 for organic HAPs as defined in 40 CFR § 63.1312. 


 Yes  No 


7. The application area includes process wastewater streams, located at new 
sources, that are Group 2 for organic HAPs as defined in 40 CFR § 63.1312. 


 Yes  No 


8. All Group 1 wastewater streams at the site are demonstrated to have a total 
source mass flow rate of less than 1 MG/yr. 
If the response to Question VIII.X.8 is “Yes,” go to Question VIII.X.18. 


 Yes  No 


9. The site has untreated and/or partially treated Group 1 wastewater streams 
demonstrated to have a total source mass flow rate of less than 1 MG/yr. 
If the response to Question VIII.X.9 is “No,” go to Question VIII.X.11. 


 Yes  No 


10. The application area includes waste management units that receive or manage 
a partially treated Group 1 wastewater stream prior to or during treatment. 


 Yes  No 


11. Group 1 wastewater streams or residual removed from Group 1 wastewater 
streams are transferred to an on-site treatment operation that is not owned or 
operated by the owner or operator of the source generating the waste stream or 
residual. 


 Yes  No 


12. Group 1 wastewater streams or residual removed from Group 1 wastewater 
streams are transferred to an off-site treatment operation. 
If the responses to Questions VIII.X.11 - VIII.X.12 are both “No,” go to 
Question VIII.X.14. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


X. Subpart JJJ - National Emission Standards for Hazardous Air Pollutant 
Emissions: Group IV Polymers and Resins (continued) 


 


13. The application area includes waste management units that receive or manage 
a Group 1 wastewater stream, or a residual removed from a Group 1 
wastewater stream prior to shipment or transport. 


 Yes  No 


Containers  


14. The application area includes containers that receive, manage, or treat a 
Group 1 wastewater stream or a residual removed from a Group 1 wastewater 
stream. 


 Yes  No 


Drains  


15. The application area includes individual drain systems that receive or manage 
a Group 1 wastewater stream or a residual removed from a Group 1 
wastewater stream. 
If the response to Question VIII.X.15 is “No,” go to Question VIII.X.18. 


 Yes  No 


16. The application area includes individual drain systems that are complying with 
40 CFR § 63.136 through the use of cover and, if vented, closed vent systems 
and control devices. 


 Yes  No 


17. The application area includes individual drain systems that are complying with 
40 CFR § 63.136 through the use of water seals or tightly fitting caps or plugs. 


 Yes  No 


18. The application area includes drains, drain hubs, manholes, lift stations, 
trenches, or pipes that are part of a thermoplastic product process unit. 
If the response to Question VIII.X.18 is “No,” go to Section VIII.Y. 


 Yes  No 


 
  







TCEQ - 10043 (APD-ID303v1, Revised 09/24) OP-REQ1 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V IMS Release 09/24) Page 67 of 89 


Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 67) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


X. Subpart JJJ - National Emission Standards for Hazardous Air Pollutant 
Emissions: Group IV Polymers and Resins (continued) 


 


Drains (continued)  


19. The application area includes drains, drain hubs, manholes, lift stations, 
trenches or pipes that meet the criteria listed in 40 CFR § 63.149(d) and 
§ 63.1330(b)(12). 
If the response to Question VIII.X.19 is “NO,” go to Section VIII.Y. 


 Yes  No 


20. The application area includes drains, drain hubs, manholes, lift stations, 
trenches, or pipes that convey water with a total annual average concentration 
greater than or equal to 10,000 parts per million by weight of compounds 
meeting the definition of organic HAP in 40 CFR § 63.1312, at any flow rate. 


 Yes  No 


21. The application area includes drains, drain hubs, manholes, lift stations, 
trenches or pipes that convey water with a total annual average concentration 
greater than or equal to 1,000 parts per million by weight of compounds 
meeting the definition of organic HAP in 40 CFR § 63.1312, at an annual 
average flow rate greater than or equal to 10 liters per minute. 


 Yes  No 


22. The application area includes drains, drain hubs, manholes, lift stations, 
trenches or pipes that are part of an thermoplastic product process unit that is a 
new affected source or part of a new affected source and the equipment 
conveys water with a total annual average concentration greater than or equal 
to 10 parts per million by weight of compounds meeting the definition of 
organic HAP in 40 CFR § 63.1312, at an average annual flow rate greater than 
or equal to 0.02 liter per minute 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


Y. Subpart UUU - National Emission Standards for Hazardous Air Pollutants 
for Petroleum Refineries: Catalytic Cracking Units, Catalytic Reforming 
Units, and Sulfur Recovery Units. 


 


1. The application area is subject to 40 CFR Part 63, Subpart UUU - National 
Emission Standards for Hazardous Air Pollutants for Petroleum Refineries:  
Catalytic Cracking Units, Catalytic Reforming Units, and Sulfur Recovery 
Units. 


 Yes  No 


Z. Subpart AAAA - National Emission Standards for Hazardous Air Pollutants 
for Municipal Solid Waste (MSW) Landfills. 


 


 1. The application area is subject to 40 CFR Part 63, Subpart AAAA - National 
Emission Standards for Hazardous Air Pollutants for Municipal Solid Waste 
Landfills. 


 Yes  No 


AA. Subpart FFFF - National Emission Standards for Hazardous Air Pollutants 
for Miscellaneous Organic Chemical Production and Processes (MON) 


 


1. The application area is located at a site that includes process units that 
manufacture as a primary product one or more of the chemicals listed in 
40 CFR § 63.2435(b)(1). 


 Yes  No 


2. The application area is located at a plant site that is a major source as defined 
in FCAA § 112(a). 


 Yes  No 


3. The application area is located at a site that includes miscellaneous chemical 
manufacturing process units (MCPU) that process, use or generate one or 
more of the organic hazardous air pollutants listed in § 112(b) of the Clean Air 
Act or hydrogen halide and halogen HAP. 
If the response to Question VIII.AA.1, AA.2 or AA.3 is “No,” go to 
Section VIII.BB. 


 Yes  No 


4. The application area includes process vents, storage vessels, transfer racks, or 
waste streams associated with a miscellaneous chemical manufacturing 
process subject to 40 CFR 63, Subpart FFFF. 
If the response to Question VIII.AA.4 is “No,” go to Section VIII.BB. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


AA. Subpart FFFF - National Emission Standards for Hazardous Air Pollutants 
for Miscellaneous Organic Chemical Production and Processes (MON) 
(continued) 


 


5. The application area includes process wastewater streams. 
If the response to Question VIII.AA.5 is “No,” go to Question VIII.AA.24. 


 Yes  No 


6. The application area includes process wastewater streams, located at existing 
sources, that are designated as Group 1 or are determined to be Group 1 for 
compounds listed in Table 8 of 40 CFR Part 63, Subpart G or Table 8 and 
Table 9 of 40 CFR Part 63, Subpart FFFF, as appropriate. 


 Yes  No 


7. The application area includes process wastewater streams, located at existing 
sources, that are Group 2 for compounds listed in Table 8 or Table 8 and 
Table 9 of 40 CFR Part 63, Subpart FFFF, as appropriate. 


 Yes  No 


8. The application area includes process wastewater streams, located at new 
sources, that are designated as Group 1 or are determined to be Group 1 for 
compounds listed in Table 8 of 40 CFR Part 63, Subpart G or Table 8 and 
Table 9 of 40 CFR Part 63, Subpart FFFF, as appropriate. 


 Yes  No 


9. The application area includes process wastewater streams, located at new 
sources, that are Group 2 for compounds listed in Table 8 or Table 8 and 
Table 9 of 40 CFR Part 63, Subpart FFFF, as appropriate. 


 Yes  No 


10. All Group 1 wastewater streams at the site are demonstrated to have a total 
source mass flow rate of less than 1 MG/yr. 
If the response to Question VIII.AA.10 is “Yes,” go to Question VIII.AA.24. 


 Yes  No 


11. The site has untreated and/or partially treated Group 1 wastewater streams 
demonstrated to have a total source mass flow rate of less than 1 MG/yr. 
If the response to Question VIII.AA.11 is “No,” go to Question VIII.AA.13. 


 Yes  No 


12. The application area includes waste management units that receive or manage 
a partially treated Group 1 wastewater stream prior to or during treatment. 


 Yes  No 


13. Group 1 wastewater streams or residual removed from Group 1 wastewater 
streams are transferred to an on-site treatment operation that is not owned or 
operated by the owner or operator of the source generating the waste stream or 
residual. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 


 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


AA. Subpart FFFF - National Emission Standards for Hazardous Air Pollutants 
for Miscellaneous Organic Chemical Production and Processes (MON) 
(continued) 


 


14. Group 1 wastewater streams or residual removed from Group 1 wastewater 
streams are transferred to an off-site treatment operation. 
If the responses to Questions VIII.AA.13 and VIII.AA.14 are both “No,” go to 
Question VIII.AA.20. 


 Yes  No 


15. Group 1 wastewater streams are transferred to an offsite treatment facility 
meeting the requirements of 40 CFR § 63.138(h). 
If the response to Question VIII.AA.15 is “No,” go to Question VIII.AA.17. 


 Yes  No 


16. The option to document in the notification of compliance status report that the 
wastewater will be treated in a facility meeting the requirements of 40 CFR 
§ 63.138(h) is elected. 


 Yes  No 


17. Group 1 wastewater streams or residuals with a total annual average 
concentration of compounds in Table 8 of 40 CFR Part 63, Subpart FFFF less 
than 50 ppmw are transferred offsite. 
If the response to Question VIII.AA.17 is “No,” go to Question VIII.AA.19. 


 Yes  No 


18. The transferor is demonstrating that less than 5 percent of the HAP in Table 9 
of 40 CFR Part 63, Subpart FFFF is emitted from waste management units up 
to the activated sludge unit. 


 Yes  No 


19. The application area includes waste management units that receive or manage 
a Group 1 wastewater stream, or a residual removed from a Group 1 
wastewater stream prior to shipment or transport. 


 Yes  No 


20. The application area includes containers that receive, manage, or treat a Group 
1 wastewater stream or a residual removed from a Group 1 wastewater stream. 


 Yes  No 


21. The application area includes individual drain systems that receive or manage 
a Group 1 wastewater stream, or a residual removed from a Group 1 
wastewater stream. 
If the response to Question VIII.AA.21 is “No,” go to Question VIII.AA.24. 


 Yes  No 


22. The application area includes individual drain systems that are complying with 
40 CFR § 63.136 through the use of cover and, if vented, closed vent systems 
and control devices. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


AA. Subpart FFFF - National Emission Standards for Hazardous Air Pollutants 
for Miscellaneous Organic Chemical Production and Processes (MON) 
(continued) 


 


23. The application area includes individual drain systems that are complying with 
40 CFR § 63.136 through the use of water seals or tightly fitting caps or plugs. 


 Yes  No 


24. The application area includes drains, drain hubs, manholes, lift stations, 
trenches, or pipes that are part of a chemical manufacturing process unit that 
meets the criteria of 40 CFR § 63.100(b). 
If the response to Question VIII.AA.24 is “No,” go to Section VIII.BB. 


 Yes  No 


25. The application area includes drains, drain hubs, manholes, lift stations, 
trenches or pipes (that are part of a miscellaneous chemical manufacturing 
process unit) that meet the criteria listed in 40 CFR § 63.149(d). 
If the response to Question VIII.AA.25 is “No,” go to Section VIII.BB. 


 Yes  No 


26. The application area includes drains, drain hubs, manholes, lift stations, 
trenches or pipes that convey water with a total annual average concentration 
of compounds in table 8 of 40 CFR Part 63, Subpart FFFF is greater than or 
equal to 10,000 ppmw at any flow rate, and the total annual load of 
compounds in table 8 of 40 CFR Part 63, Subpart FFFF is greater than or 
equal to 200 lb/yr. 


 Yes  No 


27. The application area includes drains, drain hubs, manholes, lift stations, 
trenches, or pipes that convey water with a total annual average concentration 
of compounds in table 8 of 40 CFR Part 63, Subpart FFFF is greater than or 
equal to 1,000 ppmw, and the annual average flow rate is greater than or equal 
to 1 liter per minute. 


 Yes  No 


28. The application area includes drains, drain hubs, manholes, lift stations, 
trenches or pipes that are part of a chemical manufacturing process unit that is 
subject to the new source requirements of 40 CFR § 63.2445(a); and the 
equipment conveys water with a combined total annual average concentration 
of compounds in tables 8 and 9 of 40 CFR Part 63, Subpart FFFF is greater 
than or equal to 30,000 ppmw, and the combined total annual load of 
compounds in tables 8 and 9 to this subpart is greater than or equal to 1 tpy. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 


 For GOP applications, answer ONLY these questions unless otherwise directed. 
VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 


Hazardous Air Pollutants for Source Categories (continued) 
 


BB. Subpart GGGG - National Emission Standards for Hazardous Air Pollutants 
for: Solvent Extractions for Vegetable Oil Production. 


 


1. The application area includes a vegetable oil production process that: is by 
itself a major source of HAP emissions or, is collocated within a plant site 
with other sources that are individually or collectively a major source of HAP 
emissions. 


 Yes  No 


CC. Subpart GGGGG - National Emission Standards for Hazardous Air 
Pollutants: Site Remediation 


 


1. The application area includes a facility at which a site remediation is 
conducted. 
If the answer to Question VIII.CC.1 is “No,” go to Section VIII.DD. 


 Yes  No 


2. The application area is located at a site that is a major source of HAP. 
If the answer to Question VIII.CC.2 is “No,” go to Section VIII.DD. 


 Yes  No 


3. All site remediations qualify for one of the exemptions contained in 40 CFR 
§ 63.7881(b)(1) through (6). 
If the answer to Question VIII.CC.3 is “Yes,” go to Section VIII.DD. 


 Yes  No 


4. All site remediation activities are complete, and the Administrator has been 
notified in writing. 
If the answer to Question VIII.CC.4 is “Yes,” go to Section VIII.DD. 


 Yes  No 


5. Prior to beginning site remediation activities, it was determined that the total 
quantity of HAP listed in Table 1 of Subpart GGGGG that will be removed 
during all site remediations will be less than 1 Mg/yr. 
If the answer to Question VIII.CC.5 is “Yes,” go to Section VIII.DD. 


 Yes  No 


6. The site remediation will be completed within 30 consecutive calendar days.  Yes  No 


7. No site remediation will exceed 30 consecutive calendar days. 
If the answer to Question VIII.CC.7 is “Yes,” go to Section VIII.DD. 


 Yes  No 


8. Site remediation materials subject to 40 CFR Part 63, Subpart GGGGG are 
transferred from the application area to an off-site facility. 


 Yes  No 


9. All site remediation materials subject to 40 CFR Part 63, Subpart GGGGG are 
transferred from the application area to an off-site facility. 
If the answer to Question VIII.CC.9 is “Yes,” go to Section VIII.DD. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 


 For GOP applications, answer ONLY these questions unless otherwise directed. 
VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 


Hazardous Air Pollutants for Source Categories (continued) 
 


CC. Subpart GGGGG - National Emission Standards for Hazardous Air 
Pollutants: Site Remediation (continued) 


 


10. The application area includes a remediation material management unit used 
for cleanup of radioactive mixed waste per § 63.7886(c). 


 Yes  No 


11. The application area includes a remediation material management unit or 
combination of units with a total annual quantity of HAP less than 1 Mg/yr 
that is being exempted from § 63.7886(b) per § 63.7886(d). 


 Yes  No 


12. The application area includes a remediation material management unit that has 
an average total VOHAP concentration of remediation material less than 500 
ppmw and is complying with § 63.7886(b)(2). 
If the response to Question VIII.CC.12 is “No,” go to Question VIII.CC.14. 


 Yes  No 


13. The application area includes a remediation material management unit that 
concentrates all or part of the material such that the material’s VOHAP 
concentration could increase. 


 Yes  No 


14. The application area includes containers that manage site remediation 
materials subject to 40 CFR Part 63, Subpart GGGGG. 
If the response to Question VIII.CC.14 is “No,” go to Question VIII.CC.21. 


 Yes  No 


15. The application area includes containers that are also subject to and complying 
with another subpart under 40 CFR part 61 or part 63 per § 63.7886(b)(3). 


 Yes  No 


16. The application area includes containers that are complying with alternative 
work practice standards that have been approved by the EPA per § 63.7900(e). 


 Yes  No 


17. The application area includes containers using Container Level 1 controls as 
specified in 40 CFR § 63.922(b). 


 Yes  No 


18. The application area includes containers with a capacity greater than 0.46 m3 
that meet the requirements of 40 CFR § 63.7900(b)(3)(i) and (ii). 


 Yes  No 


19. The application area includes containers using Container Level 2 controls as 
specified in 40 CFR § 63.923(b). 


 Yes  No 


20. The application area includes containers using Container Level 3 controls as 
specified in 40 CFR § 63.924(b). 


 Yes  No 


21. The application area includes individual drain systems complying with the 
requirements of 40 CFR § 63.962. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


DD. Subpart YYYYY - National Emission Standards for Hazardous Air 
Pollutants for Area/Sources: Electric Arc Furnace Steelmaking Facilities 


 


1. The application area includes an electric arc furnace (EAF) steelmaking 
facility, and the site is an area source of hazardous air pollutant (HAP) 
emissions. 
If the response to Question VIII.DD.1 is “No,” go to Section VIII.EE. 


 Yes  No 


2. The EAF steelmaking facility is a research and development facility. 
If the response to Question VIII.DD.2 is “Yes,” go to Section VIII.EE. 


 Yes  No 


3. Metallic scrap is utilized in the EAF.  Yes  No 


4. Scrap containing motor vehicle scrap is utilized in the EAF.  Yes  No 


5. Scrap not containing motor vehicle scrap is utilized in the EAF.  Yes  No 


EE. Subpart BBBBBB - National Emission Standards for Hazardous Air 
Pollutants for Source Category:  Gasoline Distribution Bulk Terminals, Bulk 
Plants and Pipeline Facilities 


 


1. The application area is located at a site that is an area source of HAPs. 
If the answer to Question EE.1 is “No,” go to Section VIII.FF. 


 Yes  No 


2. The application area includes a pipeline breakout station, as defined in 
40 CFR Part 63, Subpart BBBBBB, not subject to the control requirements of 
40 CFR Part 63, Subpart R. 


 Yes  No 


3. The application area includes a pipeline pumping station as defined in 40 CFR 
Part 63, Subpart BBBBBB. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 
VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 


Hazardous Air Pollutants for Source Categories (continued) 
 


EE. Subpart BBBBBB - National Emission Standards for Hazardous Air 
Pollutants for Source Category:  Gasoline Distribution Bulk Terminals, Bulk 
Plants and Pipeline Facilities (continued) 


 


4. The application area includes a bulk gasoline plant as defined in 40 CFR 
Part 63, Subpart BBBBBB. 
If the answer to Question VIII.EE.4 is “No,” go to Question VIII.EE.6. 


 Yes  No 


5. The bulk gasoline plant was operating, prior to January 10, 2010, in 
compliance with an enforceable State, local or tribal rule or permit that 
requires submerged fill as specified in 40 CFR § 63.11086(a). 


 Yes  No 


6. The application area includes a bulk gasoline terminal, as defined in 40 CFR 
Part 63, Subpart BBBBBB, not subject to the control requirements of 40 CFR 
Part 63, Subpart R or Subpart CC. 
If the answer to Question VIII.EE.6 is “No,” go to Section VIII.FF. 


 Yes  No 


7. The bulk gasoline terminal has throughput of less than 250,000 gallons per 
day. 
If the answer to Question VIII.EE.7 is “Yes,” go to Section VIII.FF. 


 Yes  No 


8. The bulk gasoline terminal loads gasoline into gasoline cargo tanks other than 
railcar cargo tanks. 


 Yes  No 


9. The bulk gasoline terminal loads gasoline into railcar cargo tanks. 
If the answer to Question VIII.EE.9 is “No,” go to Section VIII.FF. 


 Yes  No 


10. The bulk gasoline terminal loads gasoline into railcar cargo tanks which do not 
collect vapors from a vapor balance system. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


VIII. Title 40 Code of Federal Regulations Part 63 - National Emission Standards for 
Hazardous Air Pollutants for Source Categories (continued) 


 


EE. Subpart BBBBBB - National Emission Standards for Hazardous Air 
Pollutants for Source Category:  Gasoline Distribution Bulk Terminals, Bulk 
Plants and Pipeline Facilities (continued) 


 


11. The bulk gasoline terminal loads gasoline into railcar cargo tanks which 
collect vapors from a vapor balance system and that system complies with a 
Federal, State, local, tribal rule or permit. 


 Yes  No 


FF. Subpart CCCCCC - National Emission Standards for Hazardous Air 
Pollutants for Source Category:  Gasoline Dispensing Facilities 


 


 1. The application area is located at a site that is an area source of hazardous air 
pollutants. 
If the answer to Question VIII.FF.1 is “No,” go to Section VIII.GG. 


 Yes  No 


 2. The application area includes at least one gasoline dispensing facility as 
defined in 40 CFR § 63.11132. 
If the answer to Question VIII.FF.2 is “No,” go to Section VIII.GG. 


 Yes  No 


 3. The application area includes at least one gasoline dispensing facility with a 
monthly throughput of less than 10,000 gallons. 


 Yes  No 


 4. The application area includes at least one gasoline dispensing facility where 
gasoline is dispensed from a fixed gasoline storage tank into a portable 
gasoline tank for the on-site delivery and subsequent dispensing into other 
gasoline-fueled equipment. 


 Yes  No 


GG. Recently Promulgated 40 CFR Part 63 Subparts  


 1. The application area is subject to one or more promulgated 40 CFR Part 63 
subparts not addressed on this form. 
If the response to Question VIII.GG.1 is “No,” go to Section IX.  A list of 
promulgated 40 CFR Part 63 subparts not otherwise addressed on OP-REQ1 
is included in the instructions. 


 Yes  No 


 2. Provide the Subpart designation (i.e. Subpart EEE) in the space provided 
below. 


 


Subpart ZZZZ, Subpart YY RTR Amendments  
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


IX. Title 40 Code of Federal Regulations Part 68 (40 CFR Part 68) - Chemical Accident 
Prevention Provisions 


 


A. Applicability  


 1. The application area contains processes subject to 40 CFR Part 68, Chemical 
Accident Prevention Provisions, and specified in 40 CFR § 68.10. 


 Yes  No 


X. Title 40 Code of Federal Regulations Part 82 (40 CFR Part 82) - Protection of 
Stratospheric Ozone 


 


A. Subpart A - Production and Consumption Controls  


 1. The application area is located at a site that produces, transforms, destroys, 
imports, or exports a controlled substance or product. 


 Yes  No  N/A 


B. Subpart B - Servicing of Motor Vehicle Air Conditioners  


 1. Servicing, maintenance, and/or repair of fleet vehicle air conditioning systems 
using ozone-depleting refrigerants is conducted in the application area. 


 Yes  NO 


C. Subpart C - Ban on Nonessential Products Containing Class I Substances 
and Ban on Nonessential Products Containing or Manufactured with Class II 
Substances 


 


 1. The application area sells or distributes one or more nonessential products 
(which release a Class I or Class II substance) that are subject to 40 CFR Part 
82, Subpart C. 


 Yes  No  N/A 


D. Subpart D - Federal Procurement  


 1. The application area is owned/operated by a department, agency, or 
instrumentality of the United States. 


 Yes  No  N/A 


E. Subpart E - The Labeling of Products Using Ozone Depleting Substances  


 1. The application area includes containers in which a Class I or Class II 
substance is stored or transported prior to the sale of the Class I or Class II 
substance to the ultimate consumer. 


 Yes  No  N/A 


 2. The application area is a manufacturer, importer, wholesaler, distributor, or 
retailer of products containing a Class I or Class II substance. 


 Yes  No  N/A 


 3. The application area is a manufacturer, importer, wholesaler, distributor, or 
retailer of products manufactured with a process that uses a Class I or Class II 
substance. 


 Yes  No  N/A 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


X. Title 40 Code of Federal Regulations Part 82 (40 CFR Part 82) - Protection of 
Stratospheric Ozone (continued) 


 


F. Subpart F - Recycling and Emissions Reduction  


 1. Servicing, maintenance, and/or repair on refrigeration and non-motor vehicle 
air condition appliances using ozone-depleting refrigerants or non-exempt 
substitutes is conducted in the application area. 


 Yes  No 


 2. Disposal of appliances (including motor vehicle air conditioners) or 
refrigerant or non-exempt substitute reclamation occurs in the application 
area. 


 Yes  No  N/A 


 3. The application area manufactures appliances or refrigerant recycling and 
recovery equipment. 


 Yes  No  N/A 


G. Subpart G - Significant New Alternatives Policy Program  


 1. The application area manufactures, formulates, or creates chemicals, product 
substitutes, or alternative manufacturing processes that are intended for use as 
a replacement for a Class I or Class II compound. 
If the response to Question X.G.1 is “No” or “N/A,” go to Section X.H. 


 Yes  No  N/A 


 2. All substitutes produced by the application area meet one or more of the 
exemptions in 40 CFR § 82.176(b)(1) - (7). 


 Yes  No  N/A 


H. Subpart H -Halon Emissions Reduction  


 1. Testing, servicing, maintaining, repairing, or disposing of equipment 
containing halons is conducted in the application area. 


 Yes  No  N/A 


 2. Disposal of halons or manufacturing of halon blends is conducted in the 
application area. 


 Yes  No  N/A 


XI. Miscellaneous  


A. Requirements Reference Tables (RRT) and Flowcharts  


1. The application area contains units that are potentially subject to a regulation 
for which the TCEQ has not developed an RRT and flowchart. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


XI. Miscellaneous (continued)  


B. Forms  


 1. The application area contains units that are potentially subject to a regulation 
for which the TCEQ has not developed a unit attribute form. 
If the response to Question XI.B.1 is “No” or “N/A,” go to Section XI.C. 


 Yes  No  N/A 


 2. Provide the Part and Subpart designation for the federal rule(s) or the Chapter, 
Subchapter, and Division designation for the State regulation(s) in the space 
provided below. 


 


40 CFR Part 63, Subpart YY – RTR Amendments 
40 CFR Part 63, FFFF – RTR Amendments 


 


C. Emission Limitation Certifications  


 1. The application area includes units for which federally enforceable emission 
limitations have been established by certification. 


 Yes  No 


D. Alternative Means of Control, Alternative Emission Limitation or Standard, 
or Equivalent Requirements 


 


1. The application area is located at a site that is subject to a site-specific 
requirement of the state implementation plan (SIP). 


 Yes  No 


2. The application area includes units located at the site that are subject to a site-
specific requirement of the SIP. 


 Yes  No 


3. The application area includes units which demonstrate compliance by using an 
alternative means of control, alternative emission limitation or standard or 
equivalent requirements approved by the EPA Administrator. 
If the response to Question XI.D.3 is “Yes,” please include a copy of the 
approval document with the application. 


 Yes  No 


4. The application area includes units which demonstrate compliance by using an 
alternative means of control, alternative emission limitation or standard or 
equivalent requirements approved by the TCEQ Executive Director. 
If the response to Question XI.D.4 is “Yes,” please include a copy of the 
approval document with the application. 


 Yes  No 
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For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


XI. Miscellaneous (continued)  


E. Title IV - Acid Rain Program  


1. The application area includes emission units subject to the Acid Rain Program 
(ARP), including the Opt-In Program. 


 Yes  No 


2. The application area includes emission units qualifying for the new unit 
exemption under 40 CFR § 72.7. 


 Yes  No 


3. The application area includes emission units qualifying for the retired unit 
exemption under 40 CFR § 72.8. 


 Yes  No 


F. 40 CFR Part 97, Subpart EEEEE - Cross-State Air Pollution Rule (CSAPR) 
NOX Ozone Season Group 2 Trading Program 


 


1. The application area includes emission units subject to the requirements of the 
CSAPR NOX Ozone Season Group 2 Trading Program. 
If the response to Question XI.F.1 is “No,” go to Question XI.F.7. 


 Yes  No 


2. The application area includes units that are complying with the CEMS 
requirements of 40 CFR Part 75, Subpart H for NOX and heat input. 


 Yes  No 


3. The application area includes gas or oil-fired units that are complying with the 
CEMS requirements of 40 CFR Part 75, Subpart H for NOX, and the 
monitoring requirements of 40 CFR Part 75, Appendix D for heat input. 


 Yes  No 


4. The application area includes gas or oil-fired peaking units that are complying 
with the monitoring requirements of 40 CFR Part 75, Appendix E for NOX, 
and the monitoring requirements of 40 CFR Part 75, Appendix D for heat 
input. 


 Yes  No 


5. The application area includes gas or oil-fired units that are complying with the 
Low Mass Emissions monitoring requirements of 40 CFR § 75.19 for NOX 
and heat input. 


 Yes  No 


6. The application area includes units that are complying with EPA-approved 
alternative monitoring system requirements of 40 CFR Part 75, Subpart E for 
NOX and heat input. 


 Yes  No 


7. The application area includes emission units that qualify for the CSAPR NOX 
Ozone Season Group 2 retired unit exemption. 


 Yes  No 
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Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 81) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


XI. Miscellaneous (continued)  


G. 40 CFR Part 97, Subpart FFFFF - Texas SO2 Trading Program  


1. The application area includes emission units complying with the requirements 
of the Texas SO2 Trading Program. 
If the response to Question XI.G.1 is “No,” go to Question XI.G.6. 


 Yes  No 


2. The application area includes units that are complying with the CEMS 
requirements of 40 CFR Part 75, Subpart B for SO2 and 40 CFR Part 75, 
Subpart H for heat input. 


 Yes  No 


3. The application area includes gas or oil-fired units that are complying with the 
monitoring requirements of 40 CFR Part 75, Appendix D for SO2 and heat 
input. 


 Yes  No 


4. The application area includes gas or oil-fired units that are complying with the 
Low Mass Emissions monitoring requirements of 40 CFR § 75.19 for SO2 and 
heat input. 


 Yes  No 


5. The application area includes units that are complying with EPA-approved 
alternative monitoring system requirements of 40 CFR Part 75, Subpart E for 
SO2 and heat input. 


 Yes  No 


6. The application area includes emission units that qualify for the Texas SO2 
Trading Program retired unit exemption. 


 Yes  No 


H. Permit Shield (SOP Applicants Only)  


1. A permit shield for negative applicability entries on Form OP-REQ2 
(Negative Applicable Requirement Determinations) is being requested or 
already exists in the permit. 


 Yes  No 
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Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 82) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


XI. Miscellaneous (continued)  


I. GOP Type (Complete this section for GOP applications only)  


 1. The application area is applying for initial issuance, revision, or renewal of an 
oil and gas general operating permit under GOP No. 511 - Oil and Gas 
General Operating Permit for Brazoria, Chambers, Collin, Dallas, Denton, 
El Paso, Ellis, Fort Bend, Galveston, Hardin, Harris, Jefferson, Johnson, 
Kaufman, Liberty, Montgomery, Orange, Parker, Rockwall, Tarrant, Waller, 
and Wise Counties. 


 Yes  No 


 2. The application area is applying for initial issuance, revision, or renewal of an 
oil and gas general operating permit under GOP No. 512 - Oil and Gas 
General Operating Permit for Gregg, Nueces, and Victoria Counties. 


 Yes  No 


 3. The application area is applying for initial issuance, revision, or renewal of an 
oil and gas general operating permit under GOP No. 513 - Oil and Gas 
General Operating Permit for Aransas, Bexar, Calhoun, Matagorda, 
San Patricio, and Travis Counties. 


 Yes  No 


 4. The application area is applying for initial issuance, revision, or renewal of an 
oil and gas general operating permit under GOP No. 514 - Oil and Gas 
General Operating Permit for All Texas Counties Except Aransas, Bexar, 
Brazoria, Calhoun, Chambers, Collin, Dallas, Denton, El Paso, Ellis, 
Fort Bend, Galveston, Gregg, Hardin, Harris, Jefferson, Johnson, Kaufman, 
Liberty, Matagorda, Montgomery, Nueces, Orange, Parker, Rockwall, 
San Patricio, Tarrant, Travis, Victoria, Waller, and Wise County. 


 Yes  No 


 5. The application area is applying for initial issuance, revision, or renewal of a 
solid waste landfill general operating permit under GOP No. 517 - Municipal 
Solid Waste Landfill general operating permit. 


 Yes  No 


J. Title 30 TAC Chapter 101, Subchapter H   


 1. The application area is located in a nonattainment area. 
If the response to Question XI.J.1 is “No,” go to Question XI.J.3. 


 Yes  No 


 2. The applicant has or will generate emission reductions to be credited in the 
TCEQ Emissions Banking and Trading Program. 


 Yes  No  N/A 


 3. The applicant has or will generate discrete emission reductions to be credited 
in the TCEQ Emissions Banking and Trading Program. 


 Yes  No  N/A 
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Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 83) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


XI. Miscellaneous (continued)  


J. Title 30 TAC Chapter 101, Subchapter H (continued)  


 4. The application area is located at a site in the Houston/Galveston/Brazoria 
nonattainment area where the facilities have a collective uncontrolled design 
capacity to emit 10 tpy or more of NOX. 
If the response to Question XI.J.4 is “Yes,” go to Question XI.J.6. 


 Yes  No 


 5. The application area is located at a site in the Houston/Galveston/Brazoria 
nonattainment area where the facilities previously had a collective 
uncontrolled design capacity to emit 10 tpy or more of NOX and is subject to 
101.351(c). 


 Yes  No 


6. The application area includes an electric generating facility permitted under 
30 TAC Chapter 116, Subchapter I. 


 Yes  No 


 7. The application area is located at a site in the Houston/Galveston/Brazoria 
nonattainment area and the site has a potential to emit more than 10 tpy of 
highly reactive volatile organic compounds (HRVOC) from facilities covered 
under 30 TAC Chapter 115, Subchapter H, Divisions 1 and 2. 


 Yes  No 


 8. The application area is located at a site in the Houston/Galveston/Brazoria 
nonattainment area, the site has a potential to emit 10 tpy or less of HRVOC 
from covered facilities and the applicant is opting to comply with the 
requirements of 30 TAC Chapter 101, Subchapter H, Division 6, Highly 
Reactive VOC Emissions Cap and Trade Program. 


 Yes  No 


K. Periodic Monitoring  


 1. The applicant or permit holder is submitting at least one periodic monitoring 
proposal described on Form OP-MON in this application. 
If the response to Question XI.K.1 is “Yes,” go to Section XI.L. 


 Yes  No 


 2. The permit currently contains at least one periodic monitoring requirement. 
If the responses to Questions XI.K.1 and XI.K.2 are both “No,” go to 
Section XI.L. 


 Yes  No 


 3. All periodic monitoring requirements are being removed from the permit with 
this application. 


 Yes  No 
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Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 84) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


XI. Miscellaneous (continued)  


L. Compliance Assurance Monitoring  


 1. The application area includes at least one unit that does not meet the CAM 
exemptions in 40 CFR § 64.2(b) for all applicable requirements that it is 
subject to, and the unit has a pre-control device potential to emit greater than 
or equal to the amount in tons per year required in a site classified as a major 
source. 
If the response to Question XI.L.1 is “No,” go to Section XI.M. 


 Yes  No 


 2. The unit or units defined by XI.L.1 are using a control device to comply with 
an applicable requirement. 
If the response to Question XI.L.2 is “No,” go to Section XI.M. 


 Yes  No 


 3. The permit holder has submitted a CAM proposal on Form OP-MON in a 
previous application. 


 Yes  No 


 4. The owner/operator or permit holder is submitting a CAM proposal on Form 
OP-MON according to the deadlines for submittals in 40 CFR § 64.5 in this 
application. 
If the responses to Questions XI.L.3 and XI.L.4 are both “No,” go to 
Section XI.M. 


 Yes  No 


5. The owner/operator or permit holder is submitting a CAM implementation 
plan and schedule to be incorporated as enforceable conditions in the permit. 


 Yes  No 


6. Provide the unit identification numbers for the units for which the applicant is 
submitting a CAM implementation plan and schedule in the space below. 


 


  


 7. At least one unit defined by XI.L.1 and XI.L.2 is using a CEMS, COMS or 
PEMS meeting the requirements of 40 CFR § 64.3(d)(2). 


 Yes  No 


 8. All units defined by XI.L.1 and XI.L.2 are using a CEMS, COMS or PEMS 
meeting the requirements of 40 CFR § 64.3(d)(2). 
If the response to Question XI.L.8 is “Yes,” go to Section XI.M. 


 Yes  No 
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Application Area-Wide Applicability Determinations and General Information 
Form OP-REQ1 (Page 85) 


Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


XI. Miscellaneous (continued)  


L. Compliance Assurance Monitoring (continued)  


 9. At least one of the CAM proposals as described by question XI.L.3 or XI.L.4 
addresses particulate matter, and the emission unit has a capture system as 
defined in 40 CFR §64.1. 


 Yes  No 


 10. At least one of the CAM proposals as described by question XI.L.3 or XI.L.4 
addresses VOC, and the emission unit has a capture system as defined in 40 
CFR §64.1. 


 Yes  No 


 11. At least one of the CAM proposals as described by question XI.L.3 or XI.L.4 
addresses a regulated pollutant other than particulate matter or VOC, and the 
emission unit has a capture system as defined in 40 CFR §64.1. 


 Yes  No 


 12. The control device in the CAM proposal as described by question XI.L.3 or 
XI.L.4 has a bypass. 


 Yes  No 


M. Title 30 TAC Chapter 113, Subchapter D, Division 5 - Emission Guidelines 
and Compliance Times 


 


 1. The application area includes at least one air curtain incinerator that 
commenced construction on or before December 9, 2004. 
If the response to Question XI.M.1 is “No,” or “N/A,” go to Section XII. 


 Yes  No  N/A 


 2. All air curtain incinerators constructed on or before December 9, 2004 
combust only wood waste, clean lumber, or yard waste or a mixture of these 
materials. 


 Yes  No 


XII. New Source Review (NSR) Authorizations  


A. Waste Permits with Air Addendum  


 1. The application area includes a Municipal Solid Waste Permit or an Industrial 
Hazardous Waste with an Air Addendum. 
If the response to XII.A.1 is “Yes,” include the waste permit numbers and 
issuance date in Section XII.J. 


 Yes  No 
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Application Area-Wide Applicability Determinations and General Information 
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Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 


XII. New Source Review (NSR) Authorizations (continued)  


B. Air Quality Standard Permits  


 1. The application area includes at least one Air Quality Standard Permit NSR 
authorization. 
If the response to XII.B.1 is “No,” go to Section XII.C. If the response to 
XII.B.1 is “Yes,” be sure to include the standard permit’s registration 
numbers in Section XII.H and answer XII.B.2 - B.16 as appropriate. 


 Yes  No 


 2. The application area includes at least one “State Pollution Control Project” Air 
Quality Standard Permit NSR authorization under 30 TAC § 116.617. 


 Yes  No 


 3. The application area includes at least one non-rule Air Quality Standard 
Permit for Pollution Control Projects NSR authorization. 


 Yes  No 


 4. The application area includes at least one “Installation and/or Modification of 
Oil and Gas Facilities” Air Quality Standard Permit NSR authorization under 
30 TAC § 116.620. 


 Yes  No 


 5. The application area includes at least one non-rule Air Quality Standard 
Permit for Oil and Gas Handling and Production Facilities NSR authorization. 


 Yes  No 


 6. The application area includes at least one “Municipal Solid Waste Landfill” 
Air Quality Standard Permit NSR authorization under 30 TAC § 116.621. 


 Yes  No 


 7. The application area includes at least one “Municipal Solid Waste Landfill 
Facilities and Transfer Stations” Standard Permit authorization under 30 TAC 
Chapter 330, Subchapter U. 


 Yes  No 


8. The application area includes at least one “Concrete Batch Plant” Air Quality 
Standard Permit NSR authorization. 


 Yes  No 


9. The application area includes at least one “Concrete Batch Plant with 
Enhanced Controls” Air Quality Standard Permit NSR authorization. 


 Yes  No 


10. The application area includes at least one “Hot Mix Asphalt Plant” Air Quality 
Standard Permit NSR authorization. 


 Yes  No 
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Application Area-Wide Applicability Determinations and General Information 
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Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
 
XII. New Source Review (NSR) Authorizations (continued)  


B. Air Quality Standard Permits (continued)  


 11. The application area includes at least one “Rock Crusher” Air Quality Standard 
Permit NSR authorization. 


 Yes  No 


 12. The application area includes at least one “Electric Generating Unit” Air 
Quality Standard Permit NSR authorization. 
If the response to XII.B.12 is “No,” go to Question XII.B.15. 


 Yes  No 


 13. For purposes of “Electric Generating Unit” Air Quality Standard Permit, the 
application area is located in the East Texas Region. 


 Yes  No 


 14. For purposes of “Electric Generating Unit” Air Quality Standard Permit, the 
application area is located in the West Texas Region. 


 Yes  No 


 15. The application area includes at least one “Boiler” Air Quality Standard Permit 
NSR authorization. 


 Yes  No 


 16. The application area includes at least one “Sawmill” Air Quality Standard 
Permit NSR authorization. 


 Yes  No 


C. Flexible Permits  


1. The application area includes at least one Flexible Permit NSR authorization.  Yes  No 


D. Multiple Plant Permits  


1. The application area includes at least one Multi-Plant Permit NSR 
authorization. 


 Yes  No 
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Federal Operating Permit Program 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 
XII. NSR Authorizations (Attach additional sheets if necessary for sections XII.E-J.) 


E. PSD Permits and PSD Major Pollutants 


Permit No. Issuance Date Pollutant(s): Permit No. Issuance Date Pollutant(s): 


PSDTX1383M1 02/15/2022 VOC, NOx, CO, 
PM, PM10, CO2e 


   


      


      


      


If PSD Permits are held for the application area, please complete the Major NSR Summary Table located under the 
Technical Forms heading at:  www.tceq.texas.gov/permitting/air/titlev/site/site_experts.html. 


F. Nonattainment (NA) Permits and NA Major Pollutants 


Permit No. Issuance Date Pollutant(s): Permit No. Issuance Date Pollutant(s): 


      


      


      


      


If NA Permits are held for the application area, please complete the Major NSR Summary Table located under the 
Technical Forms heading at:  www.tceq.texas.gov/permitting/air/titlev/site/site_experts.html. 


G. NSR Authorizations with FCAA § 112(g) Requirements 


NSR Permit No. Issuance Date NSR Permit No. Issuance Date NSR Permit No Issuance Date 


107518 02/15/2022     
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Federal Operating Permit Program 
Texas Commission on Environmental Quality 


Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


For SOP applications, answer ALL questions unless otherwise directed. 
 For GOP applications, answer ONLY these questions unless otherwise directed. 


XII. NSR Authorizations (continued) - (Attach additional sheets if necessary for sections XII.E-J.) 


 H. Title 30 TAC Chapter 116 Permits, Special Permits, Standard Permits, Other Authorizations 
(Other Than Permits By Rule, PSD Permits, NA Permits) for the Application Area 


 
Authorization No. Issuance Date Authorization No. Issuance Date Authorization No. Issuance Date 


167828 02/18/2022     


      


      


      
 
 I. Permits by Rule (30 TAC Chapter 106) for the Application Area 


A list of selected Permits by Rule (previously referred to as standard exemptions) that are required to 
be listed in the FOP application is available in the instructions. 


PBR No. Version No./Date PBR No. Version No./Date PBR No. Version No./Date 


106.261 11/01/2003     


106.262 11/01/2003     


106.263 11/01/2001     


106.371 09/04/2000     


106.472 09/04/2000     


106.476 09/04/2000     


      


      


 J. Municipal Solid Waste and Industrial Hazardous Waste Permits with an Air Addendum 


Permit No. Issuance Date Permit No. Issuance Date Permit No. Issuance Date 


      


      


      


      
 







Renewal Application for Title V Site Operating Permit (SOP) 
Formosa Plastics Corporation, Texas - OL3 & PDH Plant 


 APPENDIX C 


APPENDIX C APPLICABLE REQUIREMENTS DETERMINATION 
FORMS OP-REQ2 AND OP-REQ3







 


TCEQ-10017 (APD-ID156v2.0, Revised 07/22) Form OP-REQ2 - Negative Applicable/Superseded Requirement Determinations 
This form for use by facilities subject to air quality permit requirements and  
may be revised periodically (Title V Release 10/07) Page 1 of 1 


Form OP-REQ2 
Negative Applicable/Superseded Requirement Determinations 


Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


Unit AI Revision No. 
Unit/Group/Process 


ID No. 
Unit/Group/Process 


Applicable Form 
Potentially Applicable 


Regulatory Name 


Negative 
Applicability/Superseded


Requirement Citation 
Negative Applicability/Superseded 


Requirement Reason 


A 1 T-1152 OP-UA3, OP-REQ2 NSPS Kb § 60.110b(a) Storage vessel capacity is less than 75 m3. 


A 2 T-1253 OP-UA3, OP-REQ2 NSPS Kb § 60.110b(a) Storage vessel capacity is less than 75 m3. 


A 3 T-2451 OP-UA3, OP-REQ2 NSPS Kb § 60.110b(a) Storage vessel capacity is less than 75 m3. 


       


       


       


       


       


       


       


 







 Applicable Requirements Summary
OP‐REQ3 (Page 1)


Federal Operating Permit Program


Date: Regulated Entity No.: RN100218937 Permit No.: O4165
Company Name: Area Name:


Revision No.
Unit / Group / 
Process ID No.


Unit / Group / Process 
Applicable Form


SOP/GOP Index No. Pollutant
Applicable Regulatory 
Requirement Name


Applicable Regulatory Requirement 
Standard(s)


4 GRP‐ESAF OP‐UA7
OP‐REQ3


63YY‐8


Post EMACT RTR Flare 
Requirements For Elevated Steam‐
Assisted Flares (ESAFs) ‐ Also see 
more detailed supporting citations 


in Appendix D1


HAPS MACT YY 63.1103(e)(3) ‐ Table 7(d)
[GD]63.1103(e)(4)


[GD]63.1104
63.1105(a)(5)
[GD]63.670


As per AMOC No. 213 issued by TCEQ on 
September 23, 2022, the effective date for SOP 
Index No. 63YY‐8 requirements is July 6, 2024. 
More detailed regulatory citations for SOP 


Index 63YY‐8 are
 provided in Appendix D1


5 OL3‐MV OP‐REQ3 63YY‐9


Post EMACT RTR
Maintenance Vent
(MV) Requirements


HAPS MACT YY [GD]63.1103(e)(5)


The effective date for SOP Index No. 
63YY‐9 (EMACT post‐ RTR Maintenance Vent 


(MV) requirements)
 is July 6, 2023 as specified at 63.1102(c). More 
detailed regulatory citations for SOP Index 


63YY‐9 are provided in Appendix D2


02/03/2025
Formosa Plastics Corporation, Texas Olefins 3 and Propane Dehydrogenation (PDH) Plant


Table 1a:  Additions
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 Applicable Requirements Summary
OP‐REQ3 (Page 1)


Federal Operating Permit Program


Date: Regulated Entity No.: RN100218937 Permit No.: O4165
Company Name: Area Name:


Revision No.
Unit / Group / 
Process ID No.


Unit / Group / Process 
Applicable Form


SOP/GOP Index No. Pollutant
Applicable Regulatory 
Requirement Name


Applicable Regulatory Requirement 
Standard(s)


02/03/2025
Formosa Plastics Corporation, Texas Olefins 3 and Propane Dehydrogenation (PDH) Plant


Table 1a:  Additions


6 OL3‐BL OP‐REQ3 63YY‐10


Post EMACT RTR
Bypass Line (BL)
 Requirements


HAPS MACT YY 63.1103(e)(3) ‐ Table 7(i)
63.1106(e)(6)
63.1103(e)(6)(i)
63.1103(e)(6)(ii)


The effective date for SOP Index No. 
63YY‐10 (EMACT post‐ RTR Bypass


 Line   (BL) requirements) is  July 6, 2023 as 
specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY‐10 are 
provided in Appendix D3


7 OL3‐SVD OP‐REQ3 63YY‐11


Post EMACT RTR
Storage Vessel
Degassing (SVD)
Requirements


HAPS MACT YY [GD]63.1103(e)(10)


The effective date for SOP Index No. 
63YY‐11 (EMACT post‐ RTR Storage Vessel 


Degassing (SVD]  requirements  is July 6, 2023 
as specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY‐11 are 
provided in 
Appendix D4
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 Applicable Requirements Summary
OP‐REQ3 (Page 1)


Federal Operating Permit Program


Date: Regulated Entity No.: RN100218937 Permit No.: O4165
Company Name: Area Name:


Revision No.
Unit / Group / 
Process ID No.


Unit / Group / Process 
Applicable Form


SOP/GOP Index No. Pollutant
Applicable Regulatory 
Requirement Name


Applicable Regulatory Requirement 
Standard(s)


02/03/2025
Formosa Plastics Corporation, Texas Olefins 3 and Propane Dehydrogenation (PDH) Plant


Table 1a:  Additions


8 OL3‐APRD OP‐REQ3 63YY‐12


Post EMACT RTR Atmospheric 
Pressure Relief Device (APRD) 


Requirements


HAPS MACT YY [GD]63.1107(h)


The effective date for SOP Index No. 
63YY‐12 (EMACT post‐ RTR APRD requirements 
is July 6, 2023 as specified at 63.1102(c). More 
detailed regulatory citations for SOP Index 
63YY‐12 are provided in Appendix D5


9 GRP‐OL3DK OP‐REQ3 63YY‐13


Post EMACT RTR Furnace
Decoking and Valve 
Inspection (FDVI) 
Requirements


HAPS MACT YY 63.1103(e)(3) ‐ Table 7(j)
63.1103(e)(7)(i)(A),(B), (e)(7)(iii), (e)(7)(iv), 


(e)(7),(v).


The effective date for SOP Index No. 
63YY‐13 (EMACT post‐ RTR Furnace Decoking 
and Valve Inspection (FDVI) requirements is 
July 6, 2023 as specified at 63.1102(c). More 
detailed regulatory citations for SOP Index 
63YY‐13 are provided in Appendix D6
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 Applicable Requirements Summary
OP‐REQ3 (Page 1)


Federal Operating Permit Program


Date: Regulated Entity No.: RN100218937 Permit No.: O4165
Company Name: Area Name:


Revision No.
Unit / Group / 
Process ID No.


Unit / Group / Process 
Applicable Form


SOP/GOP Index No. Pollutant
Applicable Regulatory 
Requirement Name


Applicable Regulatory Requirement 
Standard(s)


02/03/2025
Formosa Plastics Corporation, Texas Olefins 3 and Propane Dehydrogenation (PDH) Plant


Table 1a:  Additions


10 OL3‐CTWR OP‐REQ3 63XX‐1


Post EMACT RTR Cooling Water 
Tower Heat Exchange System 
(CWTHES) Requirements


HAPS MACT YY and
MACT XX


63.1103(e)(3) ‐ Table 7(h)
63.1085(e)
63.1085(f)


[GD]63.1086(e)
[GD]63.1087(c)
63.1087(d)


[GD]63.1088(d)


The effective date for SOP Index No. 
63XX‐1 (EMACT post‐ RTR Cooling Water Tower 
Heat Eschange Systems (CWTHES)  is July 6, 


2023 as specified at 63.1102(c). More detailed 
regulatory citations for SOP Index 63XX‐1 are 


provided in Appendix D7


11 OL3‐EMPU OP‐REQ3 63YY‐14


Post EMACT RTR for Ethylene 
Manufacturing Process Units 
(EMPUs) Startup, Shutdown, 
Malfunction and Maintenance 


Requirements, and Other 
Miscellaneous EMPU‐wide 


Requirements


HAPS MACT YY 63.1103(e)(3)
63.1103(e)(9)
[GD]63.1108(a)
[GD]63.1108(b)


The effective date for SOP Index No. 
63YY‐14 (EMACT post‐ RTR EMPU‐wide 


requirements is July 6, 2023 as specified at 
63.1102(c). More detailed regulatory citations 


for SOP Index 63YY‐14 are provided in 
Appendix D8
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 Applicable Requirements Summary
OP‐REQ3 (Page 2)


Federal Operating Permit Program


Date: Regulated Entity No.: RN100218937 Permit No.: O4165
Company Name: Area Name:


Revision No.
Unit / Group / 
Process ID No.


SOP/GOP
 Index No.


Pollutant Monitoring and Testing Requirements Recordkeeping Requirements
Reporting 


Requirements


4 GRP‐ESAF 63YY‐8 HAPS [GD]63.1103(e)(4)
[GD]63.670
[GD]63.671


As per AMOC No. 213 issued by TCEQ on 
September 23, 2022, the effective date for 
SOP Index No. 63YY‐7 requirements is 


July 6, 2024. More detailed regulatory citations 
for SOP Index 63YY‐8 are
 provided in Appendix D1


[GD]63.1104(l)
[GD]63.1109(e)


[G]63.670


As per AMOC No. 213 issued by TCEQ on 
September 23, 2022, the effective date for 
SOP Index No. 63YY‐7 requirements is 


July 6, 2024. More detailed regulatory citations 
for SOP Index 63YY‐8 are
 provided in Appendix D1


[GD]63.1104(m)
[GD]63.1110(e)(4)


.


As per AMOC No. 213 issued by TCEQ on 
September 23, 2022, the effective date for 
SOP Index No. 63YY‐7 requirements is 


July 6, 2024. More detailed regulatory citations 
for SOP Index 63YY‐7 are
 provided in Appendix D1


5 OL3‐MV 63YY‐9 HAPS [GD]63.1103(e)(5)


The effective date for SOP Index No. 
63YY‐9 (EMACT post‐ RTR Maintenance 


Vent (MV) requirements) is July 6, 2023 as 
specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY‐9 are 
provided in Appendix D2


[GD]63.1109(f)


The effective date for SOP Index No. 
63YY‐9 (EMACT post‐ RTR Maintenance 


Vent (MV) requirements) is July 6, 2023 as 
specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY‐9 are 
provided in Appendix D2


[GD]63.1110(e)(5)


The effective date for SOP Index No. 
63YY‐9 (EMACT post‐ RTR Maintenance 


Vent (MV) requirements) is July 6, 2023 as 
specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY‐9 are 
provided in Appendix D2


Table 1b:  Additions
02/03/2025
Formosa Plastics Corporation, Texas Olefins 3 and Propane Dehydrogenation (PDH) Plant
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 Applicable Requirements Summary
OP‐REQ3 (Page 2)


Federal Operating Permit Program


Date: Regulated Entity No.: RN100218937 Permit No.: O4165
Company Name: Area Name:


Revision No.
Unit / Group / 
Process ID No.


SOP/GOP
 Index No.


Pollutant Monitoring and Testing Requirements Recordkeeping Requirements
Reporting 


Requirements


Table 1b:  Additions
02/03/2025
Formosa Plastics Corporation, Texas Olefins 3 and Propane Dehydrogenation (PDH) Plant


6 OL3‐BL 63YY‐10 HAPS NA


The effective date for SOP Index No. 
63YY‐10 (EMACT post‐ RTR Bypass Line 
 (BL) requirements) is July 6, 2023 as 
specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY‐10 are 
provided in Appendix D3


63.1109(g)


The effective date for SOP Index No. 
63YY‐10 (EMACT post‐ RTR Bypass Line 
 (BL) requirements) is July 6, 2023 as 
specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY‐10 are 
provided in Appendix D3


63.1110(e)(6)


The effective date for SOP Index No. 
63YY‐10 (EMACT post‐ RTR Bypass Line 
 (BL) requirements) is July 6, 2023 as 
specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY‐10 are 
provided in Appendix D3


7 OL3‐SVD 63YY‐11 HAPS [GD]63.1103(e)(10)


The effective date for SOP Index No. 
63YY‐11 (EMACT post‐ RTR Storage Vessel 


Degassing (SVD} requirements  is July 6, 2023 
as specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY‐11 are 
provided in Appendix D4


[GD]63.1103(e)(10)


The effective date for SOP Index No. 
63YY‐11 (EMACT post‐ RTR Storage Vessel 


Degassing (SVD} requirements  is July 6, 2023 
as specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY‐11 are 
provided in Appendix D4


[GD]63.1103(e)(10)


The effective date for SOP Index No. 
63YY‐11 (EMACT post‐ RTR Storage Vessel 


Degassing (SVD} requirements  is July 6, 2023 
as specified at 63.1102(c). More detailed 


regulatory citations for SOP Index 63YY‐11 are 
provided in Appendix D4
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 Applicable Requirements Summary
OP‐REQ3 (Page 2)


Federal Operating Permit Program


Date: Regulated Entity No.: RN100218937 Permit No.: O4165
Company Name: Area Name:


Revision No.
Unit / Group / 
Process ID No.


SOP/GOP
 Index No.


Pollutant Monitoring and Testing Requirements Recordkeeping Requirements
Reporting 


Requirements


Table 1b:  Additions
02/03/2025
Formosa Plastics Corporation, Texas Olefins 3 and Propane Dehydrogenation (PDH) Plant


8 OL3‐APRD 63‐YY12 HAPS [GD]63.1107(h)(3)


The effective date for SOP Index No. 
63YY‐12 (EMACT post‐ RTR APRD requirements 
is July 6, 2023 as specified at 63.1102(c). More 
detailed regulatory citations for SOP Index 
63YY‐12 are provided in Appendix D5


[GD]63.1109(i)


The effective date for SOP Index No. 
63YY‐12 (EMACT post‐ RTR APRD requirements 
is July 6, 2023 as specified at 63.1102(c). More 
detailed regulatory citations for SOP Index 
63YY‐12 are provided in Appendix D5


[GD]63.1110(e)(8)


The effective date for SOP Index No. 
63YY‐12 (EMACT post‐ RTR APRD requirements 
is July 6, 2023 as specified at 63.1102(c). More 
detailed regulatory citations for SOP Index 
63YY‐12 are provided in Appendix D5


9 GRP‐OL3DK 63YY‐13 HAPS 63.1103(e)(3) ‐ Table 7(j)
63.1103(e)(7)(i)(A),(B), (e)(7)(iii), (e)(7)(iv), 


(e)(7),(v).


The effective date for SOP Index No. 
63YY‐13 (EMACT post‐ RTR Furnace Decoking 
and Valve Inspection (FDVI) requirements is 
July 6, 2023 as specified at 63.1102(c). More 
detailed regulatory citations for SOP Index 
63YY‐13 are provided in Appendix D6


{GD}63.1109(h)


The effective date for SOP Index No. 
63YY‐13 (EMACT post‐ RTR Furnace Decoking 
and Valve Inspection (FDVI) requirements is 
July 6, 2023 as specified at 63.1102(c). More 
detailed regulatory citations for SOP Index 
63YY‐13 are provided in Appendix D6


{GD}63.1110(e)(7)


The effective date for SOP Index No. 
63YY‐13 (EMACT post‐ RTR Furnace Decoking 
and Valve Inspection (FDVI) requirements is 
July 6, 2023 as specified at 63.1102(c). More 
detailed regulatory citations for SOP Index 
63YY‐13 are provided in Appendix D6
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 Applicable Requirements Summary
OP‐REQ3 (Page 2)


Federal Operating Permit Program


Date: Regulated Entity No.: RN100218937 Permit No.: O4165
Company Name: Area Name:


Revision No.
Unit / Group / 
Process ID No.


SOP/GOP
 Index No.


Pollutant Monitoring and Testing Requirements Recordkeeping Requirements
Reporting 


Requirements


Table 1b:  Additions
02/03/2025
Formosa Plastics Corporation, Texas Olefins 3 and Propane Dehydrogenation (PDH) Plant


10 OL3‐CTWR 63XX‐1 HAPS 63.1103(e)(3) ‐ Table 7(h)
63.1085(e)
63.1085(f)


[GD]63.1086(e)
[GD]63.1087(c)
63.1087(d)


[GD]63.1088(d)


The effective date for SOP Index No. 
63XX‐1 (EMACT post‐ RTR Cooling Water Tower 
Heat Eschange Systems (CWTHES)  is July 6, 


2023 as specified at 63.1102(c). More detailed 
regulatory citations for SOP Index 63XX‐1 are 


provided in Appendix D7


[GD]63.1089(d)


The effective date for SOP Index No. 
63XX‐1 (EMACT post‐ RTR Cooling Water Tower 
Heat Eschange Systems (CWTHES)  is July 6, 


2023 as specified at 63.1102(c). More detailed 
regulatory citations for SOP Index 63XX‐1 are 


provided in Appendix D7


63.1090
[GD]63.1090(f)


The effective date for SOP Index No. 
63XX‐1 (EMACT post‐ RTR Cooling Water Tower 
Heat Eschange Systems (CWTHES)  is July 6, 


2023 as specified at 63.1102(c). More detailed 
regulatory citations for SOP Index 63XX‐1 are 


provided in Appendix D7


11 OL3‐EMPU 63YY‐14 HAPS 63.1103(e)(3)
63.1103(e)(9)
[GD]63.1108(a)
[GD]63.1108(b)


The effective date for SOP Index No. 
63YY‐14 (EMACT post‐ RTR EMPU‐wide 


requirements is July 6, 2023 as specified at 
63.1102(c). More detailed regulatory citations 


for SOP Index 63YY‐14 are provided in 
Appendix D8


[GD]63.1111(c)


The effective date for SOP Index No. 
63YY‐14 (EMACT post‐ RTR EMPU‐wide 


requirements is July 6, 2023 as specified at 
63.1102(c). More detailed regulatory citations 


for SOP Index 63YY‐14 are provided in 
Appendix D8


[GD]63.1110
63.1111(c)(2)


The effective date for SOP Index No. 
63YY‐14 (EMACT post‐ RTR EMPU‐wide 


requirements is July 6, 2023 as specified at 
63.1102(c). More detailed regulatory citations 


for SOP Index 63YY‐14 are provided in 
Appendix D8
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Appendix D ‐ Organization of New EMACT RTR Regulatory Citation Sections


SOP Index 
Numbers


OP‐SUMR
Table 2


Group IDs Unit IDs SOP Index Number Description


Application
Appendix D
Section


OP‐2
Table 2 Revision 


Numbers
Master All All All D‐Master 4 ‐ 11


63YY‐8 GRP‐ESAF OL3FLRA/B/C MACT YY Post‐RTR Requirements for Elevated Steam‐
Assisted Flares (ESAFs)


D1 4


63YY‐9 NA OL3‐MV MACT YY Post‐RTR Maintenance Vent (MV) 
Requirements


D2 5


63YY‐10 NA OL3‐BL MACT YY Post‐RTR Bypass Line (BL) Requirements D3 6


63YY‐11 NA OL3‐SVD MACT YY Post‐RTR Storage Vessel Degassing (SVD) 
Requirements


D4 7


63YY‐12 NA OL3‐APRD MACT YY Post‐RTR Atmospheric Pressure Relief 
Device (APRD) Requirements


D5 8


63YY‐13 GRP‐OL3DK OL3‐DK1
OL3‐DK2


MACT YY Post RTR Requirements for C=C Furnace 
Decoking and Valve Inspections (FDVI)


D6 9


63XX‐1 NA OL3‐CTWR MACT XX Post‐RTR Heat Exchange System 
Requirements


D7 10


63YY‐14 NA OL3‐EMPU MACT YY Post‐RTR for Ethylene Manufacturing 
Process Unit (EMPU) Startup, Shutdown, Malfuction 
and Maintenance Requirements, and Other 
Miscellaneous EMPU‐wide Requirements


D8 11


Page 1 of 18







Appendix D‐Master ‐  Master List of New EMACT RTR Regulatory Citations


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


EMPU NA OL3‐EMPU 63.1103(e)(3) Comply with MACT YY Table 7 for SVs, PVs, TRs, fugitives, wastes, HESs, BLs, and DC Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1103(e)(3) ‐ Table 7(d) PV flow ≥ 0.011 scmm & OHAP > 50 ppmvd, use  flare meeting post‐RTR EMACT requirements Requirement


Heat Exchange Systems NA OL3‐CTWR 63.1103(e)(3) ‐ Table 7(h) For heat exchange systems in OHAP service comply with 40 CFR 63 Subpart XX requirements Requirement
Bypass Lines NA OL3‐BL 63.1103(e)(3) ‐ Table 7(i) Comply with bypass line requirements in 63.1103(e)(6) and (9) Requirement


Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(3) ‐ Table 7(j) Comply with ethylene cracking funrance decoking requirements in 63.1103(e)(7) and (8) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1103(e)(4) Flares – comply 63.670 and 63.671 (with exceptions) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1103(e)(4)(ii) Flare Management Plan (FMP) instead of 63.670(o)(2)(i) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1103(e)(4)(iii) Report ‐ Submit FMP via CEDRI Reporting
Flares GRP‐ESAF OL3FLRA/B/C 63.1103(e)(4)(iv) Comply with flare tip velocity requirement at all times [63.670(o)(3)(ii) does not apply]  Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1103(e)(4)(v) In 63.670 and 671, “petroleum refinery” = “ethylene production unit” Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1103(e)(4)(vi) In 63.670 and 671, “refinery” does not apply Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1103(e)(4)(ix) Monitoring ‐ Calibration error for NHV must be < 10% in daily and quarterly audits Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.1103(e)(4)(xii) Monitoring In 63.670(b)&(g), “pilot flame” = “pilot flame or flare flame” Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.1103(e)(4)(xiii) Rules for 15‐min block times for flare tip velocity and combustion zone operating limits Monitoring/Testing


Maintenance Vents NA OL3‐MV 63.1103(e)(5) MV – Requirement to designate Maintenance Vents (MVs) Requirement
Maintenance Vents NA OL3‐MV 63.1103(e)(5)(i) MV – De‐inventory equipment to flare before venting to atmosphere via MV Requirement
Maintenance Vents NA OL3‐MV 63.1103(e)(5)(i)(A) MV – OK to open equipment if LEL < 10% measured in situ Requirement
Maintenance Vents NA OL3‐MV 63.1103(e)(5)(i)(B) MV –  No in situ LEL meter – reduce P to < 5 psig – no active venting until LEL < 10% Requirement
Maintenance Vents NA OL3‐MV 63.1103(e)(5)(i)(C) MV – OK to open equipment if it contains < 50 lb VOC Requirement
Maintenance Vents NA OL3‐MV 63.1103(e)(5)(i)(D) MV – Option to reduce P to ? 2 psig and install/remove blind flange Requirement
Maintenance Vents NA OL3‐MV 63.1103(e)(5)(ii) MV – If LEL monitor used, must follow manufacturers calibration and maintenance procedures Requirement
Maintenance Vents NA OL3‐MV 63.1103(e)(5)(iii) MV – If 50 lb VOC option is used, engineering study must be performed Requirement


Bypass Lines NA OL3‐BL 63.1103(e)(6) Bypass Lines (BL) – any bypass of emissions from control device to atmosphere is violation Requirement
Bypass Lines NA OL3‐BL 63.1103(e)(6)(i) BL – possible exemptions Requirement
Bypass Lines NA OL3‐BL 63.1103(e)(6)(ii) BL – capped or blinded open‐ended lines and double valves lines not subject to BL requirements Requirement


Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(7) Decoking (DC) – use at least two specified control methods in (ii) through (v) Requirement
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(7)(i) DC – Daily inspection of firebox burners Requirement
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(7)(i)(A) DC ‐ If shutdown causes emissions > delaying repair, fix during next decoking or shutdown Requirement
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(7)(i)(B) DC – If shutdown causes emissions < delaying repair, shut down furnace and fix Requirement
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(7)(ii) DC – Monitor CO2 concentration to determine completion of DC cycle Monitoring/Testing
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(7)(iii) DC – Monitor T at radiant tubes outlet to ensure tubes don’t become too hot Monitoring/Testing
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(7)(iv) DC – Monitor ‐ After docking, verify decoke air no longer being added before restarting furnace Monitoring/Testing
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(7)(v) DC – Monitor ‐ After decoking, inject material in feed or steam to reduce coke formation Monitoring/Testing
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(8) IVI – Monitor ‐ Conduct furnace isolation valve inspections per (i) and (ii) Monitoring/Testing
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(8)(i) IVI – Monitor ‐ Inspect isolation valve prior to decoking and fix if poor isolation Monitoring/Testing
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(8)(ii) IVI – Monitor ‐ Inspect isolation valve after decoking and fix if poor isolation Monitoring/Testing


EMPU NA OL3‐EMPU 63.1103(e)(9) SSM – Startup, Shutdown and Malfunction (SSM) exemption removed Requirement
Storage Vessel Degassing NA OL3‐SVD 63.1103(e)(10) SVD – Degas until < 10% LEL for any vessel storing a liquid than contains HAP(s) Requirement
Storage Vessel Degassing NA OL3‐SVD 63.1103(e)(10)(i) SVD – Remove liquids as much as practicable prior to Storage Vessel Degassing (SVD) Requirement
Storage Vessel Degassing NA OL3‐SVD 63.1103(e)(10)(ii)(A) SVD – Control SVD emissions of total OHAP by 98% by routing to a flare Requirement
Storage Vessel Degassing NA OL3‐SVD 63.1103(e)(10)(ii)(B) SVD – Control SVD emissions of total OHAP by 98% by routing to a non‐flare control device Requirement
Storage Vessel Degassing NA OL3‐SVD 63.1103(e)(10)(ii)(C) SVD – Control SVD emissions of total OHAP by 98% by routing to a fuel gas system or process Requirement
Storage Vessel Degassing NA OL3‐SVD 63.1103(e)(10)(iii) SVD – Maintain records, including site SVD procedures, to show general duty compliance Recordkeeping


Flares GRP‐ESAF OL3FLRA/B/C 63.1104(a) Process vents routed to a Group 1 control device can simply be designated as Group 1 vents Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(b) Sampling locations identified for TRE determinations Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(c) Process vent applicability procedures to determine TRE index Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(d) Limited process vent TRE determination exceptions (should not apply) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(e) Method to determine TOC or OHAP concentrations Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(f) Method to determine volumetric flow rate Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(g) Method for determining vent gas NHV Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(h) Equation to calculate TOC or OHAP emission rate Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(i) Method for assessing halogenated vent streams Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(j) Method for calculating TRE index Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(k) Method for performing TRE index determinations via engineering assessment Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(l)(1) Records – TRE index value determination records must be kept Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(l)(2) Records – maintain record of flow rates used in TRE determinations Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(l)(3) Records – maintain record of OHAP and TOC concentrations used in TRE determinations Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(l)(4) Records – maintain record of process changes that change process vent control requirements Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(m)(1) Reports – in NOCS submittals report info in (l)(1)‐(3) Reporting
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(m)(2) Reports – if process change requires PV control change, report within 60 days Reporting
Flares GRP‐ESAF OL3FLRA/B/C 63.1105(a)(5) Transfer racks routed to flare must meet 63.670/671 requirements post‐RTR Requirement


Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h) PRDs – PRDs in OHAP service follow this new section instead of 63.1030 and 63.165 Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(1) PRDs – Except during pressure release, PRDs in gas/vapor OHAP service maintain < 500 ppmv Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(2) PRDs – PRDs in gas/vapor OHAP service follow (2)(i)‐(iii) following a pressure release Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(2)(i) PRDs – After release (if no rupture disk), monitor within 5 calendar days to show < 500 ppm Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(2)(ii) PRDs – After release if rupture disk present, replace disk within 5 calendar days Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(2)(iii) PRDs – If rupture disk only (no PRD) replace disk within 5 calendar days after release Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3) PRDs – Pressure Release Management: follow (3)(i)‐(v) for all PRDs in OHAP service  Monitoring/Testing
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Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(i) PRDs – Install monitoring system that meets (3)(i)(A)‐(C) Monitoring/Testing
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(i)(A) PRDs – Monitoring system must identify any pressure release Monitoring/Testing
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(i)(B) PRDs – Monitoring system must record time and duration of each pressure release Monitoring/Testing
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(i)(C) PRDs – Monitoring system must notify operators of release with various types of monitors Monitoring/Testing
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(ii) PRDs – Must apply at least 3 redundant prevention measures to each PRD as per (A)‐(E)  Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(ii)(A) PRDs – Option 1: Install flow, temperature, liquid level, pressure indicators Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(ii)(B) PRDs – Option 2: Document routine inspection/maintenance programs and/or operator training Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(ii)(C) PRDs – Option 3: Employ inherently safter designs or safety instrumentation systems Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(ii)(D) PRDs – Option 4: Employ deluge systems Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(ii)(E) PRDs – Option 5: Install staged release where first release goes to a flare or control device Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(iii) PRDs – Atmospheric PRD releases require root cause and corrective action analyses and calcs Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(iv) PRDs – Determine calendar year count of release events for each PRD Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(v) PRDs – Atmospheric PRD releases are violations if any (v)(A)‐(C) conditions are met Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(v)(A) PRDs – Any PRD release which root cause is operator error or poor maintenance is violation Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(v)(B) PRDs – Any second PRD release event within 3 calendar years with same root cause/equipment Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(v)(C) PRDs – Any third release from same PRD within 3 calendar years except for force majeure Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(4)(ii) PRDs – PRDs routed to control must meet certain MACT SS requirements Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(4)(iii) PRDs – PRDs to drain system OK if drain system meets certain BWON requirements Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(6) PRDs – Root cause (RC) & corrective action (CA) analysis no later than 45 days after PRD release Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(6)(i) PRDs –  Single RC/CA analysis OK for 1 event where over 2 PRDs on same equipment release Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(6)(ii) PRDs –  Single RC/CA analysis OK for multiple PRD release event if caused by force majeure Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(6)(iii) PRDs –  Rules for single PRD with multiple release events Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(7) PRDs –  When RC/CA required, CA must be implemented Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(7)(i) PRDs –  Implement CA within 45 days, or document why no CA required Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(7)(ii) PRDs –  If CA requires > 45 days, develop CA plan and implementation schedule Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(7)(iii) PRDs –  Within 45 days, record CA completed to date, and detailed implementation schedule Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(8) PRDs – Flowing pilot‐operated PRDs prohibited Requirement


EMPU NA OL3‐EMPU 63.1108(a)(4)(i) Post RTR, emission limits and parameter ranges apply at all times except when not operating Requirement
EMPU NA OL3‐EMPU 63.1108(a)(4)(ii) General duty to follow good air pollution control practices at all times Requirement
EMPU NA OL3‐EMPU 63.1108(a)(6) Malfunctions shall be corrected as soon as practicable after their occurrence Requirement
EMPU NA OL3‐EMPU 63.1108(a)(7) Operations and maintenance requirements under MACT are enforceable Requirement
EMPU NA OL3‐EMPU 63.1108(b)(1)(ii) Post RTR, there are no longer any excused excursions of CPMS Monitoring/Testing
EMPU NA OL3‐EMPU 63.1108(b)(2) Post RTR no excused excursions of CPMS except non‐operation of source per (b)(2)(ii) Monitoring/Testing
EMPU NA OL3‐EMPU 63.1108(b)(3) Must follow acceptable operation and maintenance procedures Requirement
EMPU NA OL3‐EMPU 63.1108(b)(4)(i) Applicability assessments using testing must perform three test runs Monitoring/Testing
EMPU NA OL3‐EMPU 63.1108(b)(4)(ii)(B) Post RTR performance tests must be conducted under representative conditions Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e) Flare Records – Post RTR, keep records in (e)(1)‐(15) in lieu of old Subpart SS records Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(1) Flare Records – Record of continuous pilot/flare flame monitoring Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(2) Flare Records – Record of daily visible emissions (VE) observation per (2)(i)‐(iv) Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(2)(i) Flare Records – Identify all periods when material is being sent to the flare Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(2)(ii) Flare Records – Rules for recording data when Method 22 VE observations are made Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(2)(iii) Flare Records – If video use, record all surveillance images with time and date stamps Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(2)(iv) Flare Records – Record each 2‐hr period where VE are observed for more than 5 minutes Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(3) Flare Records – Record vent flows, steam assist, pressure, temperature, MW flare gas, etc. Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(4) Flare Records – Record flare vent gas compositions and if calorimeter used NHVvg Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(5) Flare Records – Record specified operating parameters per 63.670(k)‐(n) as applicable Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(6) Flare Records – Record all periods when monitored parameters outside of specified range Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(7) Flare Records – Record all periods when flare monitoring not conducted Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(8) Flare Records – Records required for multi‐point pressure assisted flares Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(9) Flare Records – More records required for multi‐point pressure assisted flares  Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(10) Flare Records – More records required for multi‐point pressure assisted flares Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(11) Flare Records – Periods when vent gas flows to flare by no regulated material to flare Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(12) Flare Records – Records of periods when vent gas flow exceeds flare smokeless design capacity Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(13) Flare Records – Records required of flare RC/CA conducted per 63.670(o)(3)‐(5)  Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(14) Flare Records – More records required of flare RC/CA conducted per 63.670(o)(3)‐(5) Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(15) Flare Records – Records of when CPMS is malfunctioning per 63.10(b)(2)(vi) Recordkeeping


Maintenance Vents NA OL3‐MV 63.1109(f) MV Records – For each MV opening, keep records per (f)(1)‐(5) Recordkeeping
Maintenance Vents NA OL3‐MV 63.1109(f)(1) MV Records – Maintain SOPs to de‐inventory equipment Recordkeeping
Maintenance Vents NA OL3‐MV 63.1109(f)(2) MV Records – Records for in‐situ LEL readings > 10% Recordkeeping
Maintenance Vents NA OL3‐MV 63.1109(f)(3) MV Records – Records for P/LEL option where P < 5 psig or LEL >10% and active purging started Recordkeeping
Maintenance Vents NA OL3‐MV 63.1109(f)(4) MV Records – Records of engineering assessment if 50 lb VOC option used on MV Recordkeeping
Maintenance Vents NA OL3‐MV 63.1109(f)(5) MV Records – Records required if < 2 psig and blind flange option is required w/ explanation Recordkeeping


Bypass Lines NA OL3‐BL 63.1109(g) BL Records – Records required for bypass lines Recordkeeping
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1109(h) DC Records – Records to be maintained for each decoking (DC) operation Recordkeeping
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1109(h)(1) DC Records – Record of date/time/results/repairs after firebox inspection Recordkeeping
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1109(h)(1)(i) DC Records – If burner repair takes > 1 calendar day, the reason for the delay Recordkeeping
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1109(h)(1)(ii) DC Records – If burner repair takes > 1 calendar day, emissions estimate and justification Recordkeeping
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1109(h)(1)(iii) DC Records – If burner repair takes > 1 day, date repair completed or schedule for repair Recordkeeping
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Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1109(h)(2) DC Records – If CO2 monitoring used, record of CO2 readings and monitoring criteria Recordkeeping
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1109(h)(3) DC Records – If T monitoring used, record of T readings and target T to reduce firing Recordkeeping
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1109(h)(4) DC Records – If DC air monitoring used, record that decoke air not being added after DC cycle Recordkeeping
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1109(h)(5) DC Records – If feed or steam material injection used, record that treatment injection occurred Recordkeeping
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1109(h)(6) DC Records – Record documenting daily DC isolation valve inspection occurred and results Recordkeeping


Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1109(i) PRD Records – For each PRD subject to PR release management maintain records per (i)(1)‐(3) Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1109(i)(1)  PRD Records – Identify release prevention measures per 63.107(h)(3)(ii) Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1109(i)(2)  PRD Records – Number releases per calendar year and number root cause was force majeure Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1109(i)(3)  PRD Records – For each PRD release to atmosphere, keep records per (i)(3)(i)‐(iv) Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1109(i)(3)(i)  PRD Records – Start and end time of each PRD release to atmosphere Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1109(i)(3)(ii)  PRD Records – Data, assumptions and calculations used to estimate mass OHAP released Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1109(i)(3)(iii) PRD Records – PRD release RC/CA analyses and actions with explanations Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1109(i)(3)(iv) PRD Records – When CA required, description of CA within 45 days and schedule if not complete Recordkeeping


EMPU NA OL3‐EMPU 63.1110(a) Reports – Submit reports specified in (a)(1)‐(8) and (10) Reporting
EMPU NA OL3‐EMPU 63.1110(a)(4) Reports ‐ Notification of Compliance Status (NOCS) per 63.1110(d) Reporting
EMPU NA OL3‐EMPU 63.1110(a)(5) Reports ‐ Periodic Reports per 63.1110(e) Reporting
EMPU NA OL3‐EMPU 63.1110(a)(8) Reports ‐ Submit other reports as specified elsewhere in MACT YY Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(i) Reports – Post RTR, submit any performance test results as per (a)(10)(i)(A)‐(C) Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(i)(A) Reports – If possible, submit performance test results via CEDRI using EPA’s ERT format Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(i)(B) Reports – If data does not fit ERT, submit such results as alternative file using CEDRI Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(i)(C) Reports – For CBI, submit performance test results using electronic media labeled CBI Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(ii) Reports – Post RTR submit NOCS and periodic reports via CEDRI (if template ready) Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iii) Reports – Provisions for non‐submittal of reports due to CEDRI outage via (a)(10)(iii)(A)‐(G) Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iii)(A) Reports – Must have been precluded from accessing CEDRI and submitting timely report Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iii)(B) Reports – Outage must have occurred with the period of time 5 business days before deadline Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iii)(C) Reports – Outage may be either planned or unplanned Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iii)(D) Reports – Submit notification to EPA ASAP Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iii)(E) Reports – Contents of required notification report in (E)(1)‐(4) Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iii)(F) Reports – Must accept deadline extension solely at EPA’s discretion Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iii)(G) Reports – Notification report must be submitted electronically ASAP after outage resolved Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iv) Reports – Provisions for claiming force majeure for late CEDRI report submittal in (iv)(A)‐(E) Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iv)(A) Reports – Force majeure event occurred with the period of time 5 business days before deadline Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iv)(B) Reports – Submit notification to EPA ASAP Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iv)(C) Reports – Contents of required notification report in (C)(1)‐(4) Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iv)(D) Reports – Must accept deadline extension solely at EPA’s discretion Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iv)(E) Reports – Notification report must be submitted electronically ASAP after force majeure event Reporting
EMPU NA OL3‐EMPU 63.1110(d)(1) Reports – NOCS meet (d)(1)(i)‐(ii). C=C plants also add (iv)‐(v) 150 days post compliance date Reporting
EMPU NA OL3‐EMPU 63.1110(d)(1)(i) Reports – Except for (d)(1)(iv)‐(v), submit as per subpart or in Title V permit application Reporting
EMPU NA OL3‐EMPU 63.1110(d)(1)(iv) Reports – NOCS information required for C=C plant flares post‐RTR Reporting
EMPU NA OL3‐EMPU 63.1110(d)(1)(v) Reports – NOCS information required for PRDs in OHAP service in (v)(A)‐(B) Reporting
EMPU NA OL3‐EMPU 63.1110(d)(1)(v)(A) Reports – Information on PRD monitoring systems and process parameters monitored Reporting
EMPU NA OL3‐EMPU 63.1110(d)(1)(v)(B) Reports – Information on prevention measures employed for each affected PRD Reporting
EMPU NA OL3‐EMPU 63.1110(e)(1) Reports – Periodic reports as per subparts except for (e)(4)‐(8) Reporting
EMPU NA OL3‐EMPU 63.1110(e)(2) Reports – Periodic reports due 60 days after each 6‐month period Reporting
EMPU NA OL3‐EMPU 63.1110(e)(3) Reports – Information submitted in Title V report need not be submitted in periodic report Reporting
Flares GRP‐ESAF OL3FLRA/B/C 63.1110(e)(4) Reports – Post RTR C=C Plant periodic flare reports must include information in (e)(4)(i)‐(vi) Reporting
Flares GRP‐ESAF OL3FLRA/B/C 63.1110(e)(4)(i) Reports – Periods when regulated material routed to flare with no pilot or flare flame present Reporting
Flares GRP‐ESAF OL3FLRA/B/C 63.1110(e)(4)(ii) Reports – Periods when visible emissions > 5 minutes for each period of 2 consecutive hours Reporting
Flares GRP‐ESAF OL3FLRA/B/C 63.1110(e)(4)(iii) Reports – Periods when flare monitoring not conducted per 63.1109(e)(7) Reporting
Flares GRP‐ESAF OL3FLRA/B/C 63.1110(e)(4)(iv) Reports – Events where flare RC/CA analysis required provide (iv)(A)‐C information Reporting
Flares GRP‐ESAF OL3FLRA/B/C 63.1110(e)(4)(iv)(A) Reports – Start and stop time of flaring event Reporting
Flares GRP‐ESAF OL3FLRA/B/C 63.1110(e)(4)(iv)(B) Reports – Length of time emissions were visible from flare during event Reporting
Flares GRP‐ESAF OL3FLRA/B/C 63.1110(e)(4)(iv)(C) Reports – Information associated with RC/CA analysis Reporting


Maintenance Vents NA OL3‐MV 63.1110(e)(5) Reports – MV periodic reports include information in (5)(i)‐(iv) for release exceeding limits Reporting
Maintenance Vents NA OL3‐MV 63.1110(e)(5)(i) Reports – MV and equipment served by MV Reporting
Maintenance Vents NA OL3‐MV 63.1110(e)(5)(ii) Reports – Date and time MV opened to atmosphere Reporting
Maintenance Vents NA OL3‐MV 63.1110(e)(5)(iii) Reports – Measured parameters during MV opening Reporting
Maintenance Vents NA OL3‐MV 63.1110(e)(5)(iv) Reports – Estimate of OHAP emitted during MV event Reporting


Bypass Lines NA OL3‐BL 63.1110(e)(6) Reports – BL periodic reports must include information describing bypass of control device Reporting
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1110(e)(7) Reports – DC periodic reports for C=C furnace include information in (7)(i)‐(iii) Reporting
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1110(e)(7)(i) Reports – Report instances when DC control measures were not followed Reporting
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1110(e)(7)(ii) Reports – Report instances when isolation valve inspections were not performed Reporting
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1110(e)(7)(iii) Reports – Report instances when isolation valve repairs exceeded 1 calendar day Reporting


Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1110(e)(8) Reports – C=C plant PRD periodic reports include information in (8)(i)‐(iii) Reporting
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1110(e)(8)(i) Reports – Report PRD instrument readings > 500 ppm Reporting
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1110(e)(8)(ii) Reports – Report confirmation that all required PRD monitoring was performed Reporting
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1110(e)(8)(iii) Reports – Report each PRD release and results of RC/CA analysis Reporting


EMPU NA OL3‐EMPU 63.1110(f) Reports – All reports must contain information in (f)(1)‐(4) Reporting
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Requirement
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EMPU NA OL3‐EMPU 63.1110(f)(1) Reports – Name, address and telephone number of owner/operator Reporting
EMPU NA OL3‐EMPU 63.1110(f)(2) Reports – Name, address and telephone number of person to contact with inquiries Reporting
EMPU NA OL3‐EMPU 63.1110(f)(3) Reports – Address (physical location) of the facility Reporting
EMPU NA OL3‐EMPU 63.1110(f)(4) Reports – Identification of each affected source covered by the submittal Reporting
EMPU NA OL3‐EMPU 63.1110(g)(1) Reports – Submit reports both via CEDRI and hard copy Reporting
EMPU NA OL3‐EMPU 63.1110(g)(2) Reports – OK to provide EPA with copy of reports sent to State Agency Reporting
EMPU NA OL3‐EMPU 63.1111(c) Post‐RTR Malfunction R&R – After July 6, 2023, follow these requirements Recordkeeping
EMPU NA OL3‐EMPU 63.1111(c)(1) Post‐RTR Malfunction R&R – Keep malfunction records in (c)(1)(i)‐(iii) Recordkeeping
EMPU NA OL3‐EMPU 63.1111(c)(1)(i) Post‐RTR Malfunction R&R – Record of each malfunction where standard exceeded Recordkeeping
EMPU NA OL3‐EMPU 63.1111(c)(1)(ii) Post‐RTR Malfunction R&R – Record of affected malfunctions including description/emissions Recordkeeping
EMPU NA OL3‐EMPU 63.1111(c)(1)(iii) Post‐RTR Malfunction R&R – Record of affected malfunctions actions taken and CA Recordkeeping
EMPU NA OL3‐EMPU 63.1111(c)(2) Post‐RTR Malfunction R&R – Report each affected malfunction in periodic report Reporting


Heat Exchange Systems NA OL3‐CTWR 63.1085(e) Post‐RTR must now monitor for strippable hydrocarbons per 63.1086(e) Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1085(f) Post‐RTR must now repair leaks per 63.1087(c)‐(d) unless DOR per 63.1088(d) Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1086(e) Post‐RTR must perform monitoring of each affected HES per (e)(1)‐(5) Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(1) Post‐RTR identifies monitoring locations for closed‐loop recirculating HES in (e)(1)(i) or (ii) Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(1)(i) Post‐RTR monitor each CT return line or any representative riser prior to exposure to air Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(1)(ii) Post‐RTR monitor HE exit lines so each HE or group of HEs in HES is covered by the location Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(2) Post‐RTR identifies monitoring locations for once‐through HES Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(3) Post‐RTR comply with either strippable organic action level or mass emission rate action level Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(3)(i) Post‐RTR use Modified El Paso Method (MEPM) to monitor strippable organic using an FID Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(3)(ii) Post‐RTR convert MEPM readings to mass emission rates using calculations in MEPM Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(4) Post‐RTR comply with monitoring frequency and Leak Action Level (LAL) in (e)(4)(i)‐(iii) Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(4)(i) Post‐RTR existing source monitor quarterly – if leaking HES monitor monthly at specified LAL Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(4)(ii) Post‐RTR intermediate source monitor per (e)(4)(ii)(A)‐(B) Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(4)(ii)(A) Post‐RTR monitor weekly for 6 months, then monthly – must monitor weekly if leaking HES Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(4)(ii)(B) Post‐RTR monitor weekly for 6 months, then monthly – must monitor weekly if leaking HES Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(4)(iii) Post‐RTR new source monitor weekly for 6 months, then monthly – monitor weekly if HES leaks Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(5) Post‐RTR leak definition is per (5)(i)‐(ii) Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(5)(ii) Post‐RTR recirculating HES leak parameter is stripped organic concentration from MEPM Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1087(c) Post‐RTR if HE leak detected must repair leak to below action level within 45 days unless DOR Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1087(c)(1) Post‐RTR leak repair option 1 = physical modifications to HE, like welding or tube replacement Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1087(c)(2) Post‐RTR leak repair option 2 = blocking the leaking tube within the HE Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1087(c)(3) Post‐RTR leak repair option 3 = changing pressure so water flows into process fluid Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1087(c)(4) Post‐RTR leak repair option 4 = replace the HE or HE tube bundle Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1087(c)(5) Post‐RTR leak repair option 5 = isolating, bypassing or otherwise removing HE from service Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1087(d) Post‐RTR if leak found in CW return line, monitor HEs and HE groups to isolate leak source Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1088(d) Post‐RTR DOR – May delay repair if either (d)(1) or (2) is met and leak < DOR action level in (3) Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1088(d)(1) Post‐RTR DOR – OK if fix infeasible  w/o shutdown – if  leak > DOR action level, fix within 30 days Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1088(d)(2) Post‐RTR DOR – No parts/staff to fix leak ‐ if  leak > DOR action level, fix within 30 days Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1088(d)(3) Post‐RTR DOR – DOR action level 62 ppmv; is < 10K gpm circulation, DOR action level = 1.8 kg/hr Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1088(d)(3)(ii) Post‐RTR DOR – DOR rules for recirculating HES Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1089(d) Post RTR HE Records – keep documentation of DOR as per (d)(1)‐(4) Recordkeeping
Heat Exchange Systems NA OL3‐CTWR 63.1089(d)(1) Post RTR HE Records – document reason for DOR Recordkeeping
Heat Exchange Systems NA OL3‐CTWR 63.1089(d)(2) Post RTR HE Records – document schedule for completing repair as soon as practical Recordkeeping
Heat Exchange Systems NA OL3‐CTWR 63.1089(d)(3) Post RTR HE Records – document date leak found and all subsequent monitoring during DOR Recordkeeping
Heat Exchange Systems NA OL3‐CTWR 63.1089(d)(4) Post RTR HE Records – document total organic emissions from HES for each DOR interval Recordkeeping
Heat Exchange Systems NA OL3‐CTWR 63.1089(d)(4)(i) Post RTR HE Records – allowable methods for estimating total organic emissions from leak Recordkeeping
Heat Exchange Systems NA OL3‐CTWR 63.1089(d)(4)(ii) Post RTR HE Records ‐ allowable methods for estimating total organic emissions from leak Recordkeeping
Heat Exchange Systems NA OL3‐CTWR 63.1089(d)(4)(iii) Post RTR HE Records ‐ allowable methods for estimating total organic emissions from leak Recordkeeping
Heat Exchange Systems NA OL3‐CTWR 63.1090 Post RTR HE Reports – For each DOR, report delay in semiannual (periodic) report Reporting
Heat Exchange Systems NA OL3‐CTWR 63.1090(f) Post RTR HE Reports – Periodic reports must contain information in (f)(1)‐(5) Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1090(f)(1) Post RTR HE Reports – Number of HES subject to leak monitoring Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1090(f)(2) Post RTR HE Reports – Number of HES found to be leaking during reporting period Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1090(f)(3) Post RTR HE Reports – Information to include for each monitored leak > leak action level Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1090(f)(4) Post RTR HE Reports – Information to include for all leaks repaired (including DOR) during period Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1090(f)(5) Post RTR HE Reports – Information to include for DOR leaks during reporting period Requirement


Flares GRP‐ESAF OL3FLRA/B/C 63.670(b) Operate flare with pilot flame or flare flame present whenever flare is in service Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(c) Specify smokeless design capacity – operate with NVE except for 5 min in 2 consecutive hours Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(d)(2) Operate at all times with flare tip velocity < 400 ft/s and < vmax per specified equation Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(e) Operate flare with NHVcz > 270 Btu/scf Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(f) Continuously monitor for presence of flare flame or flare pilot Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(h) Monitor flare for VE initially and daily – may use camera after initial demonstration Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(h)(1) Option 1 ‐  monitor VE once/day for 5 min using Method 22 Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(h)(2) Option 2 – continuously monitor and record VE using video camera Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(i) Monitoring required for vent gas and steam assist flow rates per (i)(1)‐(6) options Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(i)(1) Monitor for T&P so that monitored flows can be adjusted to STP Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(i)(2) Mass flow monitors may be used for flare gas and corrected to standard flow conditions Monitoring/Testing
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Flares GRP‐ESAF OL3FLRA/B/C 63.670(i)(3) Mass flow monitors may be used for assist steam and/or assist air Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(i)(4) Continuous T&P monitoring systems and calculations may be used if gas MW is known Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(i)(5) Fan speed or power may be used to monitor flow of assist air Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(j) Estimate NHVvg using compositional analysis per (j)(1)‐(6) options Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(j)(1) Monitor individual component concentrations at least once every 15 minutes Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(j)(2) Monitor individual component concentrations using grab sampling every 8 hours Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(j)(3) Monitor NHVvg at STP using a calorimeter  Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(j)(4) If calorimeter used, may monitor H2 concentration for allowable correction Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(j)(5) Direct compositional analysis/NHV not required for natural gas – use data provided here Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(j)(6) NHV monitoring not required for vent streams with constant NHV per (6)(i)‐(iii) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(k) Determine vtip as per (k)(1)‐(4) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(k)(1) Use engineering principals to determine cross sectional area of flare tip Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(k)(2) Determine flare vent gas volumetric flow as per 63.670(i) and (k)(2)(i)‐(ii) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(k)(2)(i) Rules for averaging periods and times for flare vent gas volumetric flow Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(k)(2)(ii) Rules if engineering calculations and P&T monitoring option per (i)(4) is used Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(k)(3) Use equation provided to calculate vtip Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(k)(4) Calculate vmax using equation in (d)(2) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(l) Calculate NHVvg as per requirements in (l)(1)‐(6) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(l)(1) Use equation here to determine NHVvg based on compositional analysis per (j)(1) or (2) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(l)(2) If calorimeter used per (j)(3), use instrument output to determine NHVvg Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(l)(3) If calorimeter and H2 monitoring employed, use equation here to determine NHVvg Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(l)(4) Rules for averaging periods and times for determining NHVvg Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(l)(5) For compositional monitoring, may use feed‐forward per (5)(i) or direct calculation per (5)(ii) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(l)(5)(i) Rules to calculate NHVvg using feed‐forward method per (5)(i)(A)‐(C) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(l)(5)(ii) Rules to directly calculate NHVvg using direct calculation method per (5)(ii)(A)‐(B) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(l)(6) Rules for determining flare vent gas composition via grab samples per (6)(i)‐(ii) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(l)(7) OK to monitor and combine data from two or more streams to determine NHVvg Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(m)(1) Equation to calculate NHVcz if direct compositional monitoring employed Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(m)(2) Equation to calculate NHVcz if feed‐forward compositional monitoring employed Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o) For flares with potential to operate > smokeless design capacity follow (o)(1)‐(8) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1) Develop Flare Management Plan (FMP) per (o)(1)(i)‐(vii) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(i) FMP includes list of process units, ancillary equipment and fuel gas systems to the flare Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(ii) FMP can releases to flare be prevented or minimized during SSM per (1)(ii)(A)‐(C)? Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(ii)(A) Can modifying startup/shutdown procedures reduce flow to flare? Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(ii)(B) Can PRD prevention measures per 63.1107(h)(3)(ii) reduce flow to flare? Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(ii)(C) Can flare gas recovery system or cogeneration unit reduce flow to flare? Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(iii) FMP must include flare description per (1)(iii)(A)‐(G) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(iii)(A) General description including ground/elevated, type of assist, whether routine/emergency Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(iii)(B) Flare smokeless design capacity based on 15‐minute block average Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(iii)(C) Maximum vent gas flow rate (hydraulic load capacity) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(iii)(D) Maximum supplemental gas flow rate Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(iii)(E) For steam assist flares, minimum and maximum total steam rate Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(iii)(G) Simple process flow diagram (PFD) including flare tip, knockout drums flare headers, etc. Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(iv) Description/PFD showing all flows and monitoring equipment Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(v) Design specs for flow rate, composition, NHV, etc. monitoring equipment Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(vi) Detailed description of each PRD routed to the flare Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(vii) Procedures to minimize/eliminate discharges to the flare during SSM events Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(3) Conduct RCA/CAA after flare flow event described in (3)(i)‐(ii) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(3)(i) RCA/CAA required if vent gas flow > smokeless design capacity and VE exceedance Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(3)(ii) RCA/CAA required if vent gas flow > smokeless design capacity and vtip exceedance Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(4) Complete RCA/CAA within 45 days for flare flow event described in (3)(i)‐(ii) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(4)(i) May conduct single RCA/CAA for each flare event that meets both (3)(i) and (ii) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(4)(ii) May conduct single RCA/CAA for a single flare flow event for either (3)(i) or (ii) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(4)(iii) May conduct single RCA/CAA for single event involving 2 flares in series (cascaded) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(4)(iv) May conduct single RCA/CAA for single event involving 2 flares if force majeure event Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(4)(v) May conduct single RCA/CAA for events involving 2 flares if events have same root cause Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(5) If flare RCA/CAA required must implement CA as per requirements in (5)(i)‐(iii) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(5)(i) Implement CA within 45 days of event or as soon as practicable – describe in no CA required Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(5)(ii) If CA cannot be implemented within 45 days of event develop implementation schedule Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(5)(iii) Within 45 days of event, record CA completed; if not completed, provide schedule Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(6) Maintain record of flare RCA/CAA events during calendar year for each flare separately Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(7) The events in (7)(i)‐(v) constitute a violation of this emergency flare work practice standard Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(7)(i) Any flow event for which the root cause is operator error or poor maintenance Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(7)(ii) Two non‐force majeure VE exceedances from single flare in 3‐yr period for the same root cause Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(7)(iii) Two non‐force majeure vtip exceedances from a single flare in 3‐yr period for same root cause Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(7)(iv) Three non‐force majeure VE exceedances from a single flare in a 3‐yr period for any reason Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(7)(v) Three non‐force majeure vtip exceedances from a single flare in a 3‐yr period for any reason Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.671(a) Install/operate/calibrate/maintain each flare CPMS as per (a)(1)‐(8) Monitoring/Testing
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Appendix D‐Master ‐  Master List of New EMACT RTR Regulatory Citations


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Flares GRP‐ESAF OL3FLRA/B/C 63.671(a)(1) Flare CPMS must meet accuracy, calibration and QC requirements in MACT CC Table 13 Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(a)(2) CPMS readout must be readily accessible onsite for operational control or operator inspection Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(a)(3) CPMS must complete a minimum of 1 cycle of operations for each successive 15‐min period Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(a)(4) Operate each CPMS at all times flare in service except as provided in this citation Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(a)(5) Operate, maintain and calibrate each CPMS according to the CPMS monitoring plan Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(a)(6) For each CPMS (except pilot monitoring) comply with out‐of‐control procedures in 63.671(c) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(a)(7) Reduce data for each CPMS as specified in 63.671(d) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(a)(8) CPMS must be able to measure parameter over expected range – data recording ? accuracy Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b) Develop/implement a CPMS Monitoring Plan for each flare CPMS as per (b)(1)‐(5) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(1) Identify flare monitored and flare type Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(2) Identify CPMS monitoring parameters and expected range(s) of parameter values Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(3) Describe CPMS monitoring equipment as per (b)(3)(i)‐(vii) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(3)(i) Identify manufacturer/model number of all CPMS monitoring system components Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(3)(ii) Identify manufacturer performance specifications and any differences for this installation Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(3)(iii) Identify location of CPMS sampling probe or interface and show how it meets MACT CC Table 13 Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(3)(iv) Identify placement of CPMS readout and show how it is readily accessible Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(3)(v) Show span of CPMS sensor and confirm analyzer encompasses full range of expected values Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(3)(vi) Describe how data outside CPMS range will be handled and corrective action to address Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(3)(vii) Identify algorithm that converts parameter signal to value used to demonstrate compliance Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(4) Describe data collection/reduction system as per (4)(i)‐(iii) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(4)(i) Show data acquisition algorithm use to reduce measured data in reportable form of standard Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(4)(ii) Describe if algorithm excludes data during CPMS breakdowns, out‐of‐control periods, etc. Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(4)(iii) If CPMS does not exclude data, describe procedure for excluding data for compliance purposes Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(5) Identify CPMS routine QA/QC procedures as per (5)(i)‐(vi) to assess CPMS performance Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(5)(i) SOP for initial and subsequent CPMS calibration and acceptable criteria Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(5)(ii) SOP to determine and correct calibration drift of the CPMS Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(5)(iii) SOP for daily checks for indications CPMS is responding properly Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(5)(iv) SOP for CPMS preventive maintenance and a spare parts inventory Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(5)(v) SOP for CPMS data recording, calculations and reporting Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(5)(vi) SOP to implement corrective actions if CPMS is not operating properly Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(c) For flare CPMS (except pilot monitoring), meet out‐of‐control procedures in (c)(1)‐(2) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(c)(1) CPMS is out‐of‐control if low/mid/high‐level calibration drift exceeds 2X Table 13 spec Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(c)(2) If CPMS is out‐of‐control take corrective actions as described in this citation Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(d) Reduce flare CPMS data as per (d)(1)‐(3) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(d)(1) Round flare CPMS data to same number of significant digits used in the operating limit Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(d)(2) Identify periods of non‐operation of the process unit which feeds vent gas to flare Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(d)(3) Exclude data from out‐of‐control periods in CPMS 15‐minute block averages Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(e) For monitors used to determine compositional analysis the GC must meet (e)(1)‐(3) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(e)(1) GC must meet QA requirements in MACT CC Table 13 Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(e)(2) GC calibration gases must meet either (e)(2)(i) or (e)(2)(ii)  Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(e)(2)(i) GC cal gas includes all compounds listed in this citation reasonably expected in vent gas Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(e)(2)(ii) GC cal gas is surrogate that contains hydrogen and normal C1 through C5 compounds Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(e)(3) If surrogate cal gas used per (e)(2)(ii), must comply with (3)(i)‐ (iii) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(e)(3)(i) Must use response factor for nearest normal HC to quantify unknown components Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(e)(3)(ii) Must use response factor for n‐pentane to quantify components that elute after n‐pentane Monitoring/Testing
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Appendix D1 ‐ OP‐2 Table 2 Revision 4 ‐ New EMACT RTR Regulatory Citations for Group ID GRP‐ESAF ‐ SOP Index 63YY‐8


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Flares GRP‐ESAF OL3FLRA/B/C 63.1103(e)(3) ‐ Table 7(d) PV flow ≥ 0.011 scmm & OHAP > 50 ppmvd, use  flare meeting post‐RTR EMACT requirements Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1103(e)(4) Flares – comply 63.670 and 63.671 (with exceptions) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1103(e)(4)(ii) Flare Management Plan (FMP) instead of 63.670(o)(2)(i) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1103(e)(4)(iii) Report ‐ Submit FMP via CEDRI Reporting
Flares GRP‐ESAF OL3FLRA/B/C 63.1103(e)(4)(iv) Comply with flare tip velocity requirement at all times [63.670(o)(3)(ii) does not apply]  Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1103(e)(4)(v) In 63.670 and 671, “petroleum refinery” = “ethylene production unit” Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1103(e)(4)(vi) In 63.670 and 671, “refinery” does not apply Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1103(e)(4)(ix) Monitoring ‐ Calibration error for NHV must be < 10% in daily and quarterly audits Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.1103(e)(4)(xii) Monitoring In 63.670(b)&(g), “pilot flame” = “pilot flame or flare flame” Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.1103(e)(4)(xiii) Rules for 15‐min block times for flare tip velocity and combustion zone operating limits Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(a) Process vents routed to a Group 1 control device can simply be designated as Group 1 vents Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(b) Sampling locations identified for TRE determinations Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(c) Process vent applicability procedures to determine TRE index Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(d) Limited process vent TRE determination exceptions (should not apply) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(e) Method to determine TOC or OHAP concentrations Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(f) Method to determine volumetric flow rate Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(g) Method for determining vent gas NHV Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(h) Equation to calculate TOC or OHAP emission rate Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(i) Method for assessing halogenated vent streams Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(j) Method for calculating TRE index Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(k) Method for performing TRE index determinations via engineering assessment Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(l)(1) Records – TRE index value determination records must be kept Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(l)(2) Records – maintain record of flow rates used in TRE determinations Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(l)(3) Records – maintain record of OHAP and TOC concentrations used in TRE determinations Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(l)(4) Records – maintain record of process changes that change process vent control requirements Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(m)(1) Reports – in NOCS submittals report info in (l)(1)‐(3) Reporting
Flares GRP‐ESAF OL3FLRA/B/C 63.1104(m)(2) Reports – if process change requires PV control change, report within 60 days Reporting
Flares GRP‐ESAF OL3FLRA/B/C 63.1105(a)(5) Transfer racks routed to flare must meet 63.670/671 requirements post‐RTR Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e) Flare Records – Post RTR, keep records in (e)(1)‐(15) in lieu of old Subpart SS records Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(1) Flare Records – Record of continuous pilot/flare flame monitoring Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(2) Flare Records – Record of daily visible emissions (VE) observation per (2)(i)‐(iv) Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(2)(i) Flare Records – Identify all periods when material is being sent to the flare Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(2)(ii) Flare Records – Rules for recording data when Method 22 VE observations are made Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(2)(iii) Flare Records – If video use, record all surveillance images with time and date stamps Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(2)(iv) Flare Records – Record each 2‐hr period where VE are observed for more than 5 minutes Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(3) Flare Records – Record vent flows, steam assist, pressure, temperature, MW flare gas, etc. Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(4) Flare Records – Record flare vent gas compositions and if calorimeter used NHVvg Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(5) Flare Records – Record specified operating parameters per 63.670(k)‐(n) as applicable Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(6) Flare Records – Record all periods when monitored parameters outside of specified range Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(7) Flare Records – Record all periods when flare monitoring not conducted Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(8) Flare Records – Records required for multi‐point pressure assisted flares Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(9) Flare Records – More records required for multi‐point pressure assisted flares  Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(10) Flare Records – More records required for multi‐point pressure assisted flares Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(11) Flare Records – Periods when vent gas flows to flare by no regulated material to flare Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(12) Flare Records – Records of periods when vent gas flow exceeds flare smokeless design capacity Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(13) Flare Records – Records required of flare RC/CA conducted per 63.670(o)(3)‐(5)  Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(14) Flare Records – More records required of flare RC/CA conducted per 63.670(o)(3)‐(5) Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1109(e)(15) Flare Records – Records of when CPMS is malfunctioning per 63.10(b)(2)(vi) Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.1110(e)(4) Reports – Post RTR C=C Plant periodic flare reports must include information in (e)(4)(i)‐(vi) Reporting
Flares GRP‐ESAF OL3FLRA/B/C 63.1110(e)(4)(i) Reports – Periods when regulated material routed to flare with no pilot or flare flame present Reporting
Flares GRP‐ESAF OL3FLRA/B/C 63.1110(e)(4)(ii) Reports – Periods when visible emissions > 5 minutes for each period of 2 consecutive hours Reporting
Flares GRP‐ESAF OL3FLRA/B/C 63.1110(e)(4)(iii) Reports – Periods when flare monitoring not conducted per 63.1109(e)(7) Reporting
Flares GRP‐ESAF OL3FLRA/B/C 63.1110(e)(4)(iv) Reports – Events where flare RC/CA analysis required provide (iv)(A)‐C information Reporting
Flares GRP‐ESAF OL3FLRA/B/C 63.1110(e)(4)(iv)(A) Reports – Start and stop time of flaring event Reporting
Flares GRP‐ESAF OL3FLRA/B/C 63.1110(e)(4)(iv)(B) Reports – Length of time emissions were visible from flare during event Reporting
Flares GRP‐ESAF OL3FLRA/B/C 63.1110(e)(4)(iv)(C) Reports – Information associated with RC/CA analysis Reporting
Flares GRP‐ESAF OL3FLRA/B/C 63.670(b) Operate flare with pilot flame or flare flame present whenever flare is in service Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(c) Specify smokeless design capacity – operate with NVE except for 5 min in 2 consecutive hours Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(d)(2) Operate at all times with flare tip velocity < 400 ft/s and < vmax per specified equation Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(e) Operate flare with NHVcz > 270 Btu/scf Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(f) Continuously monitor for presence of flare flame or flare pilot Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(h) Monitor flare for VE initially and daily – may use camera after initial demonstration Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(h)(1) Option 1 ‐  monitor VE once/day for 5 min using Method 22 Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(h)(2) Option 2 – continuously monitor and record VE using video camera Monitoring/Testing
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Appendix D1 ‐ OP‐2 Table 2 Revision 4 ‐ New EMACT RTR Regulatory Citations for Group ID GRP‐ESAF ‐ SOP Index 63YY‐8


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Flares GRP‐ESAF OL3FLRA/B/C 63.670(i) Monitoring required for vent gas and steam assist flow rates per (i)(1)‐(6) options Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(i)(1) Monitor for T&P so that monitored flows can be adjusted to STP Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(i)(2) Mass flow monitors may be used for flare gas and corrected to standard flow conditions Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(i)(3) Mass flow monitors may be used for assist steam and/or assist air Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(i)(4) Continuous T&P monitoring systems and calculations may be used if gas MW is known Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(j) Estimate NHVvg using compositional analysis per (j)(1)‐(6) options Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(j)(1) Monitor individual component concentrations at least once every 15 minutes Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(j)(2) Monitor individual component concentrations using grab sampling every 8 hours Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(j)(3) Monitor NHVvg at STP using a calorimeter  Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(j)(4) If calorimeter used, may monitor H2 concentration for allowable correction Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(j)(5) Direct compositional analysis/NHV not required for natural gas – use data provided here Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(j)(6) NHV monitoring not required for vent streams with constant NHV per (6)(i)‐(iii) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(k) Determine vtip as per (k)(1)‐(4) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.670(k)(1) Use engineering principals to determine cross sectional area of flare tip Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(k)(2) Determine flare vent gas volumetric flow as per 63.670(i) and (k)(2)(i)‐(ii) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(k)(2)(i) Rules for averaging periods and times for flare vent gas volumetric flow Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(k)(2)(ii) Rules if engineering calculations and P&T monitoring option per (i)(4) is used Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(k)(3) Use equation provided to calculate vtip Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(k)(4) Calculate vmax using equation in (d)(2) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(l) Calculate NHVvg as per requirements in (l)(1)‐(6) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(l)(1) Use equation here to determine NHVvg based on compositional analysis per (j)(1) or (2) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(l)(2) If calorimeter used per (j)(3), use instrument output to determine NHVvg Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(l)(3) If calorimeter and H2 monitoring employed, use equation here to determine NHVvg Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(l)(4) Rules for averaging periods and times for determining NHVvg Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(l)(5) For compositional monitoring, may use feed‐forward per (5)(i) or direct calculation per (5)(ii) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(l)(5)(i) Rules to calculate NHVvg using feed‐forward method per (5)(i)(A)‐(C) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(l)(5)(ii) Rules to directly calculate NHVvg using direct calculation method per (5)(ii)(A)‐(B) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(l)(6) Rules for determining flare vent gas composition via grab samples per (6)(i)‐(ii) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(l)(7) OK to monitor and combine data from two or more streams to determine NHVvg Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(m)(1) Equation to calculate NHVcz if direct compositional monitoring employed Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(m)(2) Equation to calculate NHVcz if feed‐forward compositional monitoring employed Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o) For flares with potential to operate > smokeless design capacity follow (o)(1)‐(8) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1) Develop Flare Management Plan (FMP) per (o)(1)(i)‐(vii) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(i) FMP includes list of process units, ancillary equipment and fuel gas systems to the flare Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(ii) FMP can releases to flare be prevented or minimized during SSM per (1)(ii)(A)‐(C)? Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(ii)(A) Can modifying startup/shutdown procedures reduce flow to flare? Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(ii)(B) Can PRD prevention measures per 63.1107(h)(3)(ii) reduce flow to flare? Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(ii)(C) Can flare gas recovery system or cogeneration unit reduce flow to flare? Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(iii) FMP must include flare description per (1)(iii)(A)‐(G) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(iii)(A) General description including ground/elevated, type of assist, whether routine/emergency Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(iii)(B) Flare smokeless design capacity based on 15‐minute block average Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(iii)(C) Maximum vent gas flow rate (hydraulic load capacity) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(iii)(D) Maximum supplemental gas flow rate Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(iii)(E) For steam assist flares, minimum and maximum total steam rate Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(iii)(G) Simple process flow diagram (PFD) including flare tip, knockout drums flare headers, etc. Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(iv) Description/PFD showing all flows and monitoring equipment Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(v) Design specs for flow rate, composition, NHV, etc. monitoring equipment Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(vi) Detailed description of each PRD routed to the flare Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(1)(vii) Procedures to minimize/eliminate discharges to the flare during SSM events Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(3) Conduct RCA/CAA after flare flow event described in (3)(i)‐(ii) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(3)(i) RCA/CAA required if vent gas flow > smokeless design capacity and VE exceedance Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(3)(ii) RCA/CAA required if vent gas flow > smokeless design capacity and vtip exceedance Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(4) Complete RCA/CAA within 45 days for flare flow event described in (3)(i)‐(ii) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(4)(i) May conduct single RCA/CAA for each flare event that meets both (3)(i) and (ii) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(4)(ii) May conduct single RCA/CAA for a single flare flow event for either (3)(i) or (ii) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(4)(iii) May conduct single RCA/CAA for single event involving 2 flares in series (cascaded) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(4)(iv) May conduct single RCA/CAA for single event involving 2 flares if force majeure event Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(4)(v) May conduct single RCA/CAA for events involving 2 flares if events have same root cause Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(5) If flare RCA/CAA required must implement CA as per requirements in (5)(i)‐(iii) Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(5)(i) Implement CA within 45 days of event or as soon as practicable – describe in no CA required Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(5)(ii) If CA cannot be implemented within 45 days of event develop implementation schedule Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(5)(iii) Within 45 days of event, record CA completed; if not completed, provide schedule Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(6) Maintain record of flare RCA/CAA events during calendar year for each flare separately Recordkeeping
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(7) The events in (7)(i)‐(v) constitute a violation of this emergency flare work practice standard Requirement
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Appendix D1 ‐ OP‐2 Table 2 Revision 4 ‐ New EMACT RTR Regulatory Citations for Group ID GRP‐ESAF ‐ SOP Index 63YY‐8


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(7)(i) Any flow event for which the root cause is operator error or poor maintenance Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(7)(ii) Two non‐force majeure VE exceedances from single flare in 3‐yr period for the same root cause Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(7)(iii) Two non‐force majeure vtip exceedances from a single flare in 3‐yr period for same root cause Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(7)(iv) Three non‐force majeure VE exceedances from a single flare in a 3‐yr period for any reason Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.670(o)(7)(v) Three non‐force majeure vtip exceedances from a single flare in a 3‐yr period for any reason Requirement
Flares GRP‐ESAF OL3FLRA/B/C 63.671(a) Install/operate/calibrate/maintain each flare CPMS as per (a)(1)‐(8) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(a)(1) Flare CPMS must meet accuracy, calibration and QC requirements in MACT CC Table 13 Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(a)(2) CPMS readout must be readily accessible onsite for operational control or operator inspection Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(a)(3) CPMS must complete a minimum of 1 cycle of operations for each successive 15‐min period Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(a)(4) Operate each CPMS at all times flare in service except as provided in this citation Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(a)(5) Operate, maintain and calibrate each CPMS according to the CPMS monitoring plan Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(a)(6) For each CPMS (except pilot monitoring) comply with out‐of‐control procedures in 63.671(c) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(a)(7) Reduce data for each CPMS as specified in 63.671(d) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(a)(8) CPMS must be able to measure parameter over expected range – data recording ? accuracy Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b) Develop/implement a CPMS Monitoring Plan for each flare CPMS as per (b)(1)‐(5) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(1) Identify flare monitored and flare type Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(2) Identify CPMS monitoring parameters and expected range(s) of parameter values Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(3) Describe CPMS monitoring equipment as per (b)(3)(i)‐(vii) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(3)(i) Identify manufacturer/model number of all CPMS monitoring system components Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(3)(ii) Identify manufacturer performance specifications and any differences for this installation Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(3)(iii) Identify location of CPMS sampling probe or interface and show how it meets MACT CC Table 1 Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(3)(iv) Identify placement of CPMS readout and show how it is readily accessible Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(3)(v) Show span of CPMS sensor and confirm analyzer encompasses full range of expected values Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(3)(vi) Describe how data outside CPMS range will be handled and corrective action to address Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(3)(vii) Identify algorithm that converts parameter signal to value used to demonstrate compliance Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(4) Describe data collection/reduction system as per (4)(i)‐(iii) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(4)(i) Show data acquisition algorithm use to reduce measured data in reportable form of standard Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(4)(ii) Describe if algorithm excludes data during CPMS breakdowns, out‐of‐control periods, etc. Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(4)(iii) If CPMS does not exclude data, describe procedure for excluding data for compliance purposes Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(5) Identify CPMS routine QA/QC procedures as per (5)(i)‐(vi) to assess CPMS performance Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(5)(i) SOP for initial and subsequent CPMS calibration and acceptable criteria Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(5)(ii) SOP to determine and correct calibration drift of the CPMS Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(5)(iii) SOP for daily checks for indications CPMS is responding properly Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(5)(iv) SOP for CPMS preventive maintenance and a spare parts inventory Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(5)(v) SOP for CPMS data recording, calculations and reporting Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(b)(5)(vi) SOP to implement corrective actions if CPMS is not operating properly Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(c) For flare CPMS (except pilot monitoring), meet out‐of‐control procedures in (c)(1)‐(2) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(c)(1) CPMS is out‐of‐control if low/mid/high‐level calibration drift exceeds 2X Table 13 spec Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(c)(2) If CPMS is out‐of‐control take corrective actions as described in this citation Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(d) Reduce flare CPMS data as per (d)(1)‐(3) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(d)(1) Round flare CPMS data to same number of significant digits used in the operating limit Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(d)(2) Identify periods of non‐operation of the process unit which feeds vent gas to flare Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(d)(3) Exclude data from out‐of‐control periods in CPMS 15‐minute block averages Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(e) For monitors used to determine compositional analysis the GC must meet (e)(1)‐(3) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(e)(1) GC must meet QA requirements in MACT CC Table 13 Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(e)(2) GC calibration gases must meet either (e)(2)(i) or (e)(2)(ii)  Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(e)(2)(i) GC cal gas includes all compounds listed in this citation reasonably expected in vent gas Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(e)(2)(ii) GC cal gas is surrogate that contains hydrogen and normal C1 through C5 compounds Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(e)(3) If surrogate cal gas used per (e)(2)(ii), must comply with (3)(i)‐ (iii) Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(e)(3)(i) Must use response factor for nearest normal HC to quantify unknown components Monitoring/Testing
Flares GRP‐ESAF OL3FLRA/B/C 63.671(e)(3)(ii) Must use response factor for n‐pentane to quantify components that elute after n‐pentane Monitoring/Testing
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Appendix D2 ‐ OP‐2 Table 2 Revision 5 ‐ New EMACT RTR Regulatory Citations for Source ID OL3‐MV ‐ SOP Index 63YY‐9


Types of
Affected Source(s) Source or Group IDs in OP‐2 and OP‐REQ3 Regulatory  Citation Requirement Description


Requirement
Type


Maintenance Vents OL3‐MV 63.1103(e)(5) MV – Requirement to designate Maintenance Vents (MVs) Requirement
Maintenance Vents OL3‐MV 63.1103(e)(5)(i) MV – De‐inventory equipment to flare before venting to atmosphere via MV Requirement
Maintenance Vents OL3‐MV 63.1103(e)(5)(i)(A) MV – OK to open equipment if LEL < 10% measured in situ Requirement
Maintenance Vents OL3‐MV 63.1103(e)(5)(i)(B) MV –  No in situ LEL meter – reduce P to < 5 psig – no active venting until LEL < 10% Requirement
Maintenance Vents OL3‐MV 63.1103(e)(5)(i)(C) MV – OK to open equipment if it contains < 50 lb VOC Requirement
Maintenance Vents OL3‐MV 63.1103(e)(5)(i)(D) MV – Option to reduce P to ? 2 psig and install/remove blind flange Requirement
Maintenance Vents OL3‐MV 63.1103(e)(5)(ii) MV – If LEL monitor used, must follow manufacturers calibration and maintenance procedures Requirement
Maintenance Vents OL3‐MV 63.1103(e)(5)(iii) MV – If 50 lb VOC option is used, engineering study must be performed Requirement
Maintenance Vents OL3‐MV 63.1109(f) MV Records – For each MV opening, keep records per (f)(1)‐(5) Recordkeeping
Maintenance Vents OL3‐MV 63.1109(f)(1) MV Records – Maintain SOPs to de‐inventory equipment Recordkeeping
Maintenance Vents OL3‐MV 63.1109(f)(2) MV Records – Records for in‐situ LEL readings > 10% Recordkeeping
Maintenance Vents OL3‐MV 63.1109(f)(3) MV Records – Records for P/LEL option where P < 5 psig or LEL >10% and active purging started Recordkeeping
Maintenance Vents OL3‐MV 63.1109(f)(4) MV Records – Records of engineering assessment if 50 lb VOC option used on MV Recordkeeping
Maintenance Vents OL3‐MV 63.1109(f)(5) MV Records – Records required if < 2 psig and blind flange option is required w/ explanation Recordkeeping
Maintenance Vents OL3‐MV 63.1100(e)(5) Reports – MV periodic reports include information in (5)(i)‐(iv) for release exceeding limits Reporting
Maintenance Vents OL3‐MV 63.1110(e)(5)(i) Reports – MV and equipment served by MV Reporting
Maintenance Vents OL3‐MV 63.1110(e)(5)(ii) Reports – Date and time MV opened to atmosphere Reporting
Maintenance Vents OL3‐MV 63.1110(e)(5)(iii) Reports – Measured parameters during MV opening Reporting
Maintenance Vents OL3‐MV 63.1110(e)(5)(iv) Reports – Estimate of OHAP emitted during MV event Reporting
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Appendix D3 ‐ OP‐2 Table 2 Revision 6 ‐ New EMACT RTR Regulatory Citations for Source ID OL3‐BL ‐ SOP Index 63YY‐10


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Bypass Lines NA OL3‐BL 63.1103(e)(3) ‐ Table 7(i) Comply with bypass line requirements in 63.1103(e)(6) and (9) Requirement
Bypass Lines NA OL3‐BL 63.1103(e)(6) Bypass Lines (BL) – any bypass of emissions from control device to atmosphere is violation Requirement
Bypass Lines NA OL3‐BL 63.1103(e)(6)(i) BL – possible exemptions Requirement
Bypass Lines NA OL3‐BL 63.1103(e)(6)(ii) BL – capped or blinded open‐ended lines and double valves lines not subject to BL requirements Requirement
Bypass Lines NA OL3‐BL 63.1109(g) BL Records – Records required for bypass lines Recordkeeping
Bypass Lines NA OL3‐BL 63.1110(e)(6) Reports – BL periodic reports must include information describing bypass of control device Reporting
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Appendix D4 ‐ OP‐2 Table 2 Revision 7 ‐ New EMACT RTR Regulatory Citations for Source ID OL3‐SVD ‐ SOP Index 63YY‐11


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Storage Vessel Degassing NA OL3‐SVD 63.1103(e)(10) SVD – Degas until < 10% LEL for any vessel storing a liquid than contains HAP(s) Requirement
Storage Vessel Degassing NA OL3‐SVD 63.1103(e)(10)(i) SVD – Remove liquids as much as practicable prior to Storage Vessel Degassing (SVD) Requirement
Storage Vessel Degassing NA OL3‐SVD 63.1103(e)(10)(ii)(A) SVD – Control SVD emissions of total OHAP by 98% by routing to a flare Requirement
Storage Vessel Degassing NA OL3‐SVD 63.1103(e)(10)(ii)(B) SVD – Control SVD emissions of total OHAP by 98% by routing to a non‐flare control device Requirement
Storage Vessel Degassing NA OL3‐SVD 63.1103(e)(10)(ii)(C) SVD – Control SVD emissions of total OHAP by 98% by routing to a fuel gas system or process Requirement
Storage Vessel Degassing NA OL3‐SVD 63.1103(e)(10)(iii) SVD – Maintain records, including site SVD procedures, to show general duty compliance Recordkeeping
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Appendix D5 ‐ OP‐2 Table 2 Revision 8 ‐ New EMACT RTR Regulatory Citations for Source ID OL3‐APRD ‐ SOP Index 63YY‐12


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(1) PRDs – Except during pressure release, PRDs in gas/vapor OHAP service maintain < 500 ppmv Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(2) PRDs – PRDs in gas/vapor OHAP service follow (2)(i)‐(iii) following a pressure release Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(2)(i) PRDs – After release (if no rupture disk), monitor within 5 calendar days to show < 500 ppm Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(2)(ii) PRDs – After release if rupture disk present, replace disk within 5 calendar days Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(2)(iii) PRDs – If rupture disk only (no PRD) replace disk within 5 calendar days after release Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3) PRDs – Pressure Release Management: follow (3)(i)‐(v) for all PRDs in OHAP service  Monitoring/Testing
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(i) PRDs – Install monitoring system that meets (3)(i)(A)‐(C) Monitoring/Testing
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(i)(A) PRDs – Monitoring system must identify any pressure release Monitoring/Testing
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(i)(B) PRDs – Monitoring system must record time and duration of each pressure release Monitoring/Testing
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(i)(C) PRDs – Monitoring system must notify operators of release with various types of monitors Monitoring/Testing
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(ii) PRDs – Must apply at least 3 redundant prevention measures to each PRD as per (A)‐(E)  Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(ii)(A) PRDs – Option 1: Install flow, temperature, liquid level, pressure indicators Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(ii)(B) PRDs – Option 2: Document routine inspection/maintenance programs and/or operator training Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(ii)(C) PRDs – Option 3: Employ inherently safter designs or safety instrumentation systems Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(ii)(D) PRDs – Option 4: Employ deluge systems Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(ii)(E) PRDs – Option 5: Install staged release where first release goes to a flare or control device Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(iii) PRDs – Atmospheric PRD releases require root cause and corrective action analyses and calcs Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(iv) PRDs – Determine calendar year count of release events for each PRD Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(v) PRDs – Atmospheric PRD releases are violations if any (v)(A)‐(C) conditions are met Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(v)(A) PRDs – Any PRD release which root cause is operator error or poor maintenance is violation Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(v)(B) PRDs – Any second PRD release event within 3 calendar years with same root cause/equipment Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(3)(v)(C) PRDs – Any third release from same PRD within 3 calendar years except for force majeure Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(4)(ii) PRDs – PRDs routed to control must meet certain MACT SS requirements Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(4)(iii) PRDs – PRDs to drain system OK if drain system meets certain BWON requirements Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(6) PRDs – Root cause (RC) & corrective action (CA) analysis no later than 45 days after PRD release Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(6)(i) PRDs –  Single RC/CA analysis OK for 1 event where over 2 PRDs on same equipment release Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(6)(ii) PRDs –  Single RC/CA analysis OK for multiple PRD release event if caused by force majeure Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(6)(iii) PRDs –  Rules for single PRD with multiple release events Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(7) PRDs –  When RC/CA required, CA must be implemented Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(7)(i) PRDs –  Implement CA within 45 days, or document why no CA required Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(7)(ii) PRDs –  If CA requires > 45 days, develop CA plan and implementation schedule Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(7)(iii) PRDs –  Within 45 days, record CA completed to date, and detailed implementation schedule Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1107(h)(8) PRDs – Flowing pilot‐operated PRDs prohibited Requirement
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1109(i) PRD Records – For each PRD subject to PR release management maintain records per (i)(1)‐(3) Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1109(i)(1)  PRD Records – Identify release prevention measures per 63.107(h)(3)(ii) Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1109(i)(2)  PRD Records – Number releases per calendar year and number root cause was force majeure Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1109(i)(3)  PRD Records – For each PRD release to atmosphere, keep records per (i)(3)(i)‐(iv) Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1109(i)(3)(i)  PRD Records – Start and end time of each PRD release to atmosphere Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1109(i)(3)(ii)  PRD Records – Data, assumptions and calculations used to estimate mass OHAP released Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1109(i)(3)(iii) PRD Records – PRD release RC/CA analyses and actions with explanations Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1109(i)(3)(iv) PRD Records – When CA required, description of CA within 45 days and schedule if not complete Recordkeeping
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1110(e)(8) Reports – C=C plant PRD periodic reports include information in (8)(i)‐(iii) Reporting
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1110(e)(8)(i) Reports – Report PRD instrument readings > 500 ppm Reporting
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1110(e)(8)(ii) Reports – Report confirmation that all required PRD monitoring was performed Reporting
Atmospheric PRDs in OHAP Service NA OL3‐APRD 63.1110(e)(8)(iii) Reports – Report each PRD release and results of RC/CA analysis Reporting
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Appendix D6 ‐ OP‐2 Table 2 Revision 9 ‐ New EMACT RTR Regulatory Citations for Group ID GRP‐OL3DK ‐ SOP Index 63YY‐13


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(3) ‐ Table 7(j) Comply with ethylene cracking funrance decoking requirements in 63.1103(e)(7) and (8) Requirement
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(7) Decoking (DC) – use at least two specified control methods in (ii) through (v) Requirement
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(7)(i) DC – Daily inspection of firebox burners Requirement
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(7)(i)(A) DC ‐ If shutdown causes emissions > delaying repair, fix during next decoking or shutdown Requirement
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(7)(i)(B) DC – If shutdown causes emissions < delaying repair, shut down furnace and fix Requirement
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(7)(iii) DC – Monitor T at radiant tubes outlet to ensure tubes don’t become too hot Monitoring/Testing
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(7)(iv) DC – Monitor ‐ After docking, verify decoke air no longer being added before restarting furnace Monitoring/Testing
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(7)(v) DC – Monitor ‐ After decoking, inject material in feed or steam to reduce coke formation Monitoring/Testing
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(8) IVI – Monitor ‐ Conduct furnace isolation valve inspections per (i) and (ii) Monitoring/Testing
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(8)(i) IVI – Monitor ‐ Inspect isolation valve prior to decoking and fix if poor isolation Monitoring/Testing
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1103(e)(8)(ii) IVI – Monitor ‐ Inspect isolation valve after decoking and fix if poor isolation Monitoring/Testing
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1109(h) DC Records – Records to be maintained for each decoking (DC) operation Recordkeeping
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1109(h)(1) DC Records – Record of date/time/results/repairs after firebox inspection Recordkeeping
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1109(h)(1)(i) DC Records – If burner repair takes > 1 calendar day, the reason for the delay Recordkeeping
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1109(h)(1)(ii) DC Records – If burner repair takes > 1 calendar day, emissions estimate and justification Recordkeeping
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1109(h)(1)(iii) DC Records – If burner repair takes > 1 day, date repair completed or schedule for repair Recordkeeping
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1109(h)(2) DC Records – If CO2 monitoring used, record of CO2 readings and monitoring criteria Recordkeeping
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1109(h)(3) DC Records – If T monitoring used, record of T readings and target T to reduce firing Recordkeeping
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1109(h)(4) DC Records – If DC air monitoring used, record that decoke air not being added after DC cycle Recordkeeping
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1109(h)(5) DC Records – If feed or steam material injection used, record that treatment injection occurred Recordkeeping
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1109(h)(6) DC Records – Record documenting daily DC isolation valve inspection occurred and results Recordkeeping
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1110(e)(7) Reports – DC periodic reports for C=C furnace include information in (7)(i)‐(iii) Reporting
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1110(e)(7)(i) Reports – Report instances when DC control measures were not followed Reporting
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1110(e)(7)(ii) Reports – Report instances when isolation valve inspections were not performed Reporting
Furnace Decoking GRP‐OL3DK OL3‐DK1, OL3‐DK2 63.1110(e)(7)(iii) Reports – Report instances when isolation valve repairs exceeded 1 calendar day Reporting
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Appendix D7 ‐ OP‐2 Table 2 Revision 10 ‐ New EMACT RTR Regulatory Citations for Source ID OL3‐CTWR ‐ SOP Index 63XX‐1


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


Heat Exchange Systems NA OL3‐CTWR 63.1103(e)(3) ‐ Table 7(h) For heat exchange systems in OHAP service comply with 40 CFR 63 Subpart XX requirements Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1085(e) Post‐RTR must now monitor for strippable hydrocarbons per 63.1086(e) Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1085(f) Post‐RTR must now repair leaks per 63.1087(c)‐(d) unless DOR per 63.1088(d) Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1086(e) Post‐RTR must perform monitoring of each affected HES per (e)(1)‐(5) Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(1) Post‐RTR identifies monitoring locations for closed‐loop recirculating HES in (e)(1)(i) or (ii) Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(1)(i) Post‐RTR monitor each CT return line or any representative riser prior to exposure to air Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(1)(ii) Post‐RTR monitor HE exit lines so each HE or group of HEs in HES is covered by the location Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(2) Post‐RTR identifies monitoring locations for once‐through HES Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(3) Post‐RTR comply with either strippable organic action level or mass emission rate action level Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(3)(i) Post‐RTR use Modified El Paso Method (MEPM) to monitor strippable organic using an FID Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(3)(ii) Post‐RTR convert MEPM readings to mass emission rates using calculations in MEPM Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(4) Post‐RTR comply with monitoring frequency and Leak Action Level (LAL) in (e)(4)(i)‐(iii) Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(4)(i) Post‐RTR existing source monitor quarterly – if leaking HES monitor monthly at specified LAL Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(4)(ii) Post‐RTR intermediate source monitor per (e)(4)(ii)(A)‐(B) Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(4)(ii)(A) Post‐RTR monitor weekly for 6 months, then monthly – must monitor weekly if leaking HES Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(4)(ii)(B) Post‐RTR monitor weekly for 6 months, then monthly – must monitor weekly if leaking HES Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(4)(iii) Post‐RTR new source monitor weekly for 6 months, then monthly – monitor weekly if HES leaks Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(5) Post‐RTR leak definition is per (5)(i)‐(ii) Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1086(e)(5)(ii) Post‐RTR recirculating HES leak parameter is stripped organic concentration from MEPM Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1087(c) Post‐RTR if HE leak detected must repair leak to below action level within 45 days unless DOR Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1087(c)(1) Post‐RTR leak repair option 1 = physical modifications to HE, like welding or tube replacement Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1087(c)(2) Post‐RTR leak repair option 2 = blocking the leaking tube within the HE Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1087(c)(3) Post‐RTR leak repair option 3 = changing pressure so water flows into process fluid Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1087(c)(4) Post‐RTR leak repair option 4 = replace the HE or HE tube bundle Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1087(c)(5) Post‐RTR leak repair option 5 = isolating, bypassing or otherwise removing HE from service Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1087(d) Post‐RTR if leak found in CW return line, monitor HEs and HE groups to isolate leak source Monitoring/Testing
Heat Exchange Systems NA OL3‐CTWR 63.1088(d) Post‐RTR DOR – May delay repair if either (d)(1) or (2) is met and leak < DOR action level in (3) Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1088(d)(1) Post‐RTR DOR – OK if fix infeasible  w/o shutdown – if  leak > DOR action level, fix within 30 days Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1088(d)(2) Post‐RTR DOR – No parts/staff to fix leak ‐ if  leak > DOR action level, fix within 30 days Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1088(d)(3) Post‐RTR DOR – DOR action level 62 ppmv; is < 10K gpm circulation, DOR action level = 1.8 kg/hr Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1088(d)(3)(ii) Post‐RTR DOR – DOR rules for recirculating HES Requirement
Heat Exchange Systems NA OL3‐CTWR 63.1089(d) Post RTR HE Records – keep documentation of DOR as per (d)(1)‐(4) Recordkeeping
Heat Exchange Systems NA OL3‐CTWR 63.1089(d)(1) Post RTR HE Records – document reason for DOR Recordkeeping
Heat Exchange Systems NA OL3‐CTWR 63.1089(d)(2) Post RTR HE Records – document schedule for completing repair as soon as practical Recordkeeping
Heat Exchange Systems NA OL3‐CTWR 63.1089(d)(3) Post RTR HE Records – document date leak found and all subsequent monitoring during DOR Recordkeeping
Heat Exchange Systems NA OL3‐CTWR 63.1089(d)(4) Post RTR HE Records – document total organic emissions from HES for each DOR interval Recordkeeping
Heat Exchange Systems NA OL3‐CTWR 63.1089(d)(4)(i) Post RTR HE Records – allowable methods for estimating total organic emissions from leak Recordkeeping
Heat Exchange Systems NA OL3‐CTWR 63.1089(d)(4)(ii) Post RTR HE Records ‐ allowable methods for estimating total organic emissions from leak Recordkeeping
Heat Exchange Systems NA OL3‐CTWR 63.1089(d)(4)(iii) Post RTR HE Records ‐ allowable methods for estimating total organic emissions from leak Recordkeeping
Heat Exchange Systems NA OL3‐CTWR 63.1090 Post RTR HE Reports – For each DOR, report delay in semiannual (periodic) report Reporting
Heat Exchange Systems NA OL3‐CTWR 63.1090(f) Post RTR HE Reports – Periodic reports must contain information in (f)(1)‐(5) Reporting
Heat Exchange Systems NA OL3‐CTWR 63.1090(f)(1) Post RTR HE Reports – Number of HES subject to leak monitoring Reporting
Heat Exchange Systems NA OL3‐CTWR 63.1090(f)(2) Post RTR HE Reports – Number of HES found to be leaking during reporting period Reporting
Heat Exchange Systems NA OL3‐CTWR 63.1090(f)(3) Post RTR HE Reports – Information to include for each monitored leak > leak action level Reporting
Heat Exchange Systems NA OL3‐CTWR 63.1090(f)(4) Post RTR HE Reports – Information to include for all leaks repaired (including DOR) during period Reporting
Heat Exchange Systems NA OL3‐CTWR 63.1090(f)(5) Post RTR HE Reports – Information to include for DOR leaks during reporting period Requirement
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Appendix D8 ‐ OP‐2 Table 2 Revision 11 ‐ New EMACT RTR Regulatory Citations for Source ID OL3‐EMPU ‐ SOP Index 63YY‐14


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


EMPU NA OL3‐EMPU 63.1103(e)(3) Comply with MACT YY Table 7 for SVs, PVs, TRs Requirement
EMPU NA OL3‐EMPU 63.1103(e)(9) SSM – Startup, Shutdown and Malfunction (SSM Requirement
EMPU NA OL3‐EMPU 63.1108(a)(4)(i) Post RTR, emission limits and parameter range Requirement
EMPU NA OL3‐EMPU 63.1108(a)(4)(ii) General duty to follow good air pollution contr Requirement
EMPU NA OL3‐EMPU 63.1108(a)(6) Malfunctions shall be corrected as soon as prac Requirement
EMPU NA OL3‐EMPU 63.1108(a)(7) Operations and maintenance requirements un Requirement
EMPU NA OL3‐EMPU 63.1108(b)(1)(ii) Post RTR, there are no longer any excused excu Monitoring/Testing
EMPU NA OL3‐EMPU 63.1108(b)(2) Post RTR no excused excursions of CPMS excep Monitoring/Testing
EMPU NA OL3‐EMPU 63.1108(b)(3) Must follow acceptable operation and mainten Requirement
EMPU NA OL3‐EMPU 63.1108(b)(4)(i) Applicability assessments using testing must pe Monitoring/Testing
EMPU NA OL3‐EMPU 63.1108(b)(4)(ii)(B) Post RTR performance tests must be conducted Monitoring/Testing
EMPU NA OL3‐EMPU 63.1110(a) Reports – Submit reports specified in (a)(1)‐(8)  Reporting
EMPU NA OL3‐EMPU 63.1110(a)(4) Reports ‐ Notification of Compliance Status (NO Reporting
EMPU NA OL3‐EMPU 63.1110(a)(5) Reports ‐ Periodic Reports per 63.1110(e) Reporting
EMPU NA OL3‐EMPU 63.1110(a)(8) Reports ‐ Submit other reports as specified else Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(i) Reports – Post RTR, submit any performance te Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(i)(A) Reports – If possible, submit performance test  Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(i)(B) Reports – If data does not fit ERT, submit such  Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(i)(C) Reports – For CBI, submit performance test res Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(ii) Reports – Post RTR submit NOCS and periodic r Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iii) Reports – Provisions for non‐submittal of repor Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iii)(A) Reports – Must have been precluded from acce Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iii)(B) Reports – Outage must have occurred with the Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iii)(C) Reports – Outage may be either planned or un Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iii)(D) Reports – Submit notification to EPA ASAP Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iii)(E) Reports – Contents of required notification rep Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iii)(F) Reports – Must accept deadline extension sole Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iii)(G) Reports – Notification report must be submitte Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iv) Reports – Provisions for claiming force majeure Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iv)(A) Reports – Force majeure event occurred with t Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iv)(B) Reports – Submit notification to EPA ASAP Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iv)(C) Reports – Contents of required notification rep Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iv)(D) Reports – Must accept deadline extension sole Reporting
EMPU NA OL3‐EMPU 63.1110(a)(10)(iv)(E) Reports – Notification report must be submitte Reporting
EMPU NA OL3‐EMPU 63.1110(d)(1) Reports – NOCS meet (d)(1)(i)‐(ii). C=C plants a Reporting
EMPU NA OL3‐EMPU 63.1110(d)(1)(i) Reports – Except for (d)(1)(iv)‐(v), submit as pe Reporting
EMPU NA OL3‐EMPU 63.1110(d)(1)(iv) Reports – NOCS information required for C=C p Reporting
EMPU NA OL3‐EMPU 63.1110(d)(1)(v) Reports – NOCS information required for PRDs Reporting
EMPU NA OL3‐EMPU 63.1110(d)(1)(v)(A) Reports – Information on PRD monitoring syste Reporting
EMPU NA OL3‐EMPU 63.1110(d)(1)(v)(B) Reports – Information on prevention measures Reporting
EMPU NA OL3‐EMPU 63.1110(e)(1) Reports – Periodic reports as per subparts exce Reporting
EMPU NA OL3‐EMPU 63.1110(e)(2) Reports – Periodic reports due 60 days after ea Reporting
EMPU NA OL3‐EMPU 63.1110(e)(3) Reports – Information submitted in Title V repo Reporting
EMPU NA OL3‐EMPU 63.1110(f) Reports – All reports must contain information Reporting
EMPU NA OL3‐EMPU 63.1110(f)(1) Reports – Name, address and telephone numb Reporting
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Appendix D8 ‐ OP‐2 Table 2 Revision 11 ‐ New EMACT RTR Regulatory Citations for Source ID OL3‐EMPU ‐ SOP Index 63YY‐14


Types of
Affected Source(s) Source Group ID(s) Unit  ID(s) Regulatory  Citation Requirement Description


Requirement
Type


EMPU NA OL3‐EMPU 63.1110(f)(2) Reports – Name, address and telephone numb Reporting
EMPU NA OL3‐EMPU 63.1110(f)(3) Reports – Address (physical location) of the fac Reporting
EMPU NA OL3‐EMPU 63.1110(f)(4) Reports – Identification of each affected source Reporting
EMPU NA OL3‐EMPU 63.1110(g)(1) Reports – Submit reports both via CEDRI and h Reporting
EMPU NA OL3‐EMPU 63.1110(g)(2) Reports – OK to provide EPA with copy of repo Reporting
EMPU NA OL3‐EMPU 63.1111(c) Post‐RTR Malfunction R&R – After July 6, 2023, Recordkeeping
EMPU NA OL3‐EMPU 63.1111(c)(1) Post‐RTR Malfunction R&R – Keep malfunction Recordkeeping
EMPU NA OL3‐EMPU 63.1111(c)(1)(i) Post‐RTR Malfunction R&R – Record of each m Recordkeeping
EMPU NA OL3‐EMPU 63.1111(c)(1)(ii) Post‐RTR Malfunction R&R – Record of affected Recordkeeping
EMPU NA OL3‐EMPU 63.1111(c)(1)(iii) Post‐RTR Malfunction R&R – Record of affected Recordkeeping
EMPU NA OL3‐EMPU 63.1111(c)(2) Post‐RTR Malfunction R&R – Report each affec Reporting


D8 ‐63YY‐14 ‐OL3 EMPU Page 18 of 18







Renewal Application for Title V Site Operating Permit (SOP) 
Formosa Plastics Corporation, Texas - OL3 & PDH Plant 


 APPENDIX E 


APPENDIX E UNIT ATTRIBUTES FORMS OP-UA3, OP-UA6, OP-
UA7, OP-UA12, OP-UA15 







TCEQ - 10008 (APD-ID37v5, Revised 07/23) OP-UA3 
This form is for use by facilities subject to air quality permit requirements and may be revised periodically. (Title V Release07/23) Page 1 of 2 


Storage Tank/Vessel Attributes 
Form OP-UA3 (Page 3) 


Federal Operating Permit Program 
Table 3: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60) 


Subpart Kb: Standards of Performance for Volatile Organic Liquid Storage Vessels 
(Including Petroleum Liquid Storage Vessels) 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


Unit ID No. 
SOP/GOP  
Index No. 


Product 
Stored 


Storage 
Capacity 


WW Tank 
Control 


Maximum 
TVP 


Storage Vessel 
Description 


AMEL 
ID No. Guidepole 


Reid Vapor 
Pressure 


Control 
Device 
ID No. 


T-1152 60KB-3 VOL 10-        


T-1253 60KB-3 VOL 10-        


T-2451 60KB-3 VOL 10-        


           


           


           


           


           


           


           


  







TCEQ - 10008 (APD-ID37v5, Revised 07/23) OP-UA3 
This form is for use by facilities subject to air quality permit requirements and may be revised periodically. (Title V Release07/23) Page 2 of 2 


Storage Tank/Vessel Attributes 
Form OP-UA3 (Page 4) 


Federal Operating Permit Program 
Table 4a: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115) 


Subchapter B: Storage of Volatile Organic Compounds (VOCs) 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


Unit ID No. 
SOP/GOP 
Index No. 


Alternate Control 
Requirement ACR ID No. Product Stored 


Storage 
Capacity Throughput 


Potential to 
Emit 


Uncontrolled 
Emissions 


T-1152 R5112-3 NO  VOC2 C1K-    


T-1253 R5112-3 NO  VOC2 C1K-    


T-2451 R5112-3 NO  VOC2 C1K-    


         


         


         


         


         


         


         


 







 


TCEQ-10026 (APD-ID 40v2.0, revised 09/23) OP-UA6 
This form is for use by facilities subject to air quality permit requirements 
and may be revised periodically. (Title V Release 09/23) Page 1 of 1 


Boiler/Steam Generator/Steam Generating Unit Attributes 
Form OP-UA6 (Page 37) 


Federal Operating Permit Program 
Table 14a:  Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63) 


Subpart DDDDD:  Industrial, Commercial, and Institutional Boilers 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


Unit ID No. SOP/GOP Index No. Commence Table Applicability HCl Emission HCl-CMS 


OL3-GPBOIL 63DDDDD-1 NEW T3.1TS   


      


      


      


      


      


      


      


      


      


 
 







TCEQ - 10022 (APDG 5070v12, Revised 11/21) OP-UA7 
This form is for use by facilities subject to air quality permit  
requirements and may be revised periodically. (Title V Release 11/21) Page 1 of 1 


Texas Commission on Environmental Quality 
Flare Attributes 


Form OP-UA7 (Page 7) 
Federal Operating Permit Program 


Table 6: Title Code of Federal Regulations Part 63 (40 CFR Part 63) 
Subpart CC, National Emission Standards for Hazardous Air Pollutants from Petroleum Refineries 


 


Date Permit No.: Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 
Unit ID No. SOP Index No. Flare Applicability Operating Limits AMEL ID No. Flare Tip Velocity Perimeter Assist Air 


GRP-ESAF 63YY-8 OTHER REGOP  60-400 NONE 


       


       


       


       


       


       


       


       


       


 
 


 







TCEQ-10045 (APD-ID 27v5.0, Revised 07/23) OP-UA12 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V Release 07/23) Page 1 of 22  


Fugitive Emission Unit Attributes 
Form OP-UA12 (Page 22) 


Federal Operating Permit Program 
Table 3a:  Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61) 


Subpart V:  National Emission Standard for Equipment Leaks (Fugitive Emission Sources) 
Texas Commission on Environmental Quality 


 


Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


   Title 40 CFR Part 61, Subpart V Fugitive Unit Component  


  Any Component      


Unit ID No. SOP Index No. Vacuum Service VHAP Service Pumps AMEL AMEL ID No. 
Complying  


with § 61.242-2 


OL3-FUG 61V-1 NO YES YES NO  YES 


        


        


        


        


        


        


        


        


        


 
  







TCEQ-10045 (APD-ID 27v5.0, Revised 07/23) OP-UA12 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V Release 07/23) Page 2 of 22  


Fugitive Emission Unit Attributes 
Form OP-UA12 (Page 23) 


Federal Operating Permit Program 
Table 3b:  Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61) 


Subpart V:  National Emission Standard for Equipment Leaks (Fugitive Emission Sources) 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


   Title 40 CFR Part 61, Subpart V Fugitive Unit Components (continued) 


Unit ID No. SOP Index No. Compressors AMEL AMEL ID No. Complying with § 61.242-3 


OL3-FUG 61V-1 YES NO  YES 


      


      


      


      


      


      


      


      


      


 
  







TCEQ-10045 (APD-ID 27v5.0, Revised 07/23) OP-UA12 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V Release 07/23) Page 3 of 22  


Fugitive Emission Unit Attributes 
Form OP-UA12 (Page 24) 


Federal Operating Permit Program 
Table 3c:  Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61) 


Subpart V:  National Emission Standard for Equipment Leaks (Fugitive Emission Sources) 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


   Title 40 CFR Part 61, Subpart V Fugitive Unit Components (continued)  


     Pressure Relief Device    


Unit ID No. SOP Index No. 
Gas/Vapor 


Service AMEL AMEL ID No. 
Complying 


with § 61.242-4 Liquid Service AMEL AMEL ID No. 
Complying 


with § 61.242-8 


OL3-FUG 61V-1 YES NO  YES NO    


          


          


          


          


          


          


          


          


          


  







TCEQ-10045 (APD-ID 27v5.0, Revised 07/23) OP-UA12 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V Release 07/23) Page 4 of 22  


Fugitive Emission Unit Attributes 
Form OP-UA12 (Page 25) 


Federal Operating Permit Program 
Table 3d:  Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61) 


Subpart V:  National Emission Standard for Equipment Leaks (Fugitive Emission Sources) 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


   Title 40 CFR Part 61, Subpart V Fugitive Unit Components (continued)  


Unit ID No. SOP Index No. 


Sampling 
Connection 


Systems AMEL AMEL ID No. 
Complying 


with § 61.242-5 
Open-ended 


Valves or Lines AMEL AMEL ID No. 
Complying 


with § 61.242-6 


OL3-FUG 61V-1 YES NO  YES YES NO  YES 


          


          


          


          


          


          


          


          


          


 
  







TCEQ-10045 (APD-ID 27v5.0, Revised 07/23) OP-UA12 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V Release 07/23) Page 5 of 22  


Fugitive Emission Unit Attributes 
Form OP-UA12 (Page 26) 


Federal Operating Permit Program 
Table 3e:  Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61) 


Subpart V:  National Emission Standard for Equipment Leaks (Fugitive Emission Sources) 
Texas Commission on Environmental Quality 


 


Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


   Title 40 CFR Part 61, Subpart V Fugitive Unit Components (continued)  


Unit ID No. SOP Index No. Valves AMEL AMEL ID No. 
Complying 


with § 61.242-7 


Flanges and 
Other 


Connectors AMEL AMEL ID No. 
Complying 


with § 61.242-8 


OL3-FUG 61V-1 YES NO  YES YES NO  YES 


          


          


          


          


          


          


          


          


          


 
  







TCEQ-10045 (APD-ID 27v5.0, Revised 07/23) OP-UA12 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V Release 07/23) Page 6 of 22  


Fugitive Emission Unit Attributes 
Form OP-UA12 (Page 27) 


Federal Operating Permit Program 
Table 3f:  Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61) 


Subpart V:  National Emission Standard for Equipment Leaks (Fugitive Emission Sources) 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


  Title 40 CFR Part 61, Subpart V Fugitive Unit Components (continued)  


Unit ID No. SOP Index No. 
Product Accumulator 


Vessels AMEL AMEL ID No. Complying with § 61.242-9 


OL3-FUG 61V-1 NO    


      


      


      


      


      


      


      


      


      


 
  







TCEQ-10045 (APD-ID 27v5.0, Revised 07/23) OP-UA12 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V Release 07/23) Page 7 of 22  


Fugitive Emission Unit Attributes 
Form OP-UA12 (Page 28) 


Federal Operating Permit Program 
Table 3g:  Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61) 


Subpart V:  National Emission Standard for Equipment Leaks (Fugitive Emission Sources) 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


  Title 40 CFR Part 61, Subpart V Fugitive Unit Components (continued)  


   Closed-Vent Systems and Control Devices   


Unit ID No. SOP Index No. Vapor Recovery System AMEL AMEL ID No. Control Device ID No. 
Complying with 
§ 61.242-11(b) 


OL3-FUG 61V-1 NO     


       


       


       


       


       


       


       


       


       


 
  







TCEQ-10045 (APD-ID 27v5.0, Revised 07/23) OP-UA12 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V Release 07/23) Page 8 of 22  


Fugitive Emission Unit Attributes 
Form OP-UA12 (Page 29) 


Federal Operating Permit Program 
Table 3h:  Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61) 


Subpart V:  National Emission Standard for Equipment Leaks (Fugitive Emission Sources) 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


  Title 40 CFR Part 61, Subpart V Fugitive Unit Components (continued)  


   Closed-Vent Systems and Control Devices   


Unit ID No. SOP Index No. 
Enclosed Combustion 


Device AMEL AMEL ID No. 
Complying 


with § 61.242-11(c) Control Device ID No. 


OL3-FUG 61V-1 NO     


       


       


       


       


       


       


       


       


       


 
  







TCEQ-10045 (APD-ID 27v5.0, Revised 07/23) OP-UA12 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V Release 07/23) Page 9 of 22  


Fugitive Emission Unit Attributes 
Form OP-UA12 (Page 30) 


Federal Operating Permit Program 
Table 3i:  Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61) 


Subpart V:  National Emission Standard for Equipment Leaks (Fugitive Emission Sources) 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


  Title 40 CFR Part 61, Subpart V Fugitive Unit Components (continued)  


   Closed-Vent Systems and Control Devices (continued)  


Unit ID. No. SOP Index No. Flare AMEL AMEL ID No. 
Complying 


with § 61.242-11(d) Control Device ID No. 


OL3-FUG 61V-1 YES NO  YES GRP-ESAF 


       


       


       


       


       


       


       


       


       


 
  







TCEQ-10045 (APD-ID 27v5.0, Revised 07/23) OP-UA12 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V Release 07/23) Page 10 of 22  


Fugitive Emission Unit Attributes 
Form OP-UA12 (Page 31) 


Federal Operating Permit Program 
Table 3j:  Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61) 


Subpart V:  National Emission Standard for Equipment Leaks (Fugitive Emission Sources) 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


  Title 40 CFR Part 61, Subpart V Fugitive Unit Components (continued)  


   Closed-Vent Systems and Control Devices  (continued) 


Unit ID No. SOP Index No. AMEL AMEL ID No. 
Complying 


with § 61.242-11(f)(1) 


Title 40 CFR Part 61, 
Subpart V Fugitive 


Unit Description 


OL3-FUG 61V-1 NO  YES Process Fugitives 


      


      


      


      


      


      


      


      


      


 
  







TCEQ-10045 (APD-ID 27v5.0, Revised 07/23) OP-UA12 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V Release 07/23) Page 11 of 22  


Fugitive Emission Unit Attributes 
Form OP-UA12 (Page 145) 


Federal Operating Permit Program 
Table 17a:  Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60) 


Subpart VVa:  Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry 
for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006 


Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 
Unit ID No. SOP Index No. Produces Chemicals Affected Facility Construction/Modification Date Compliance Option Design Capacity Facility Type 


OL3-FUG 60VVa-1 YES YES 06+ 60VVA 1000+ OTHER 


        


        


        


        


        


        


        


        


        


 
  







TCEQ-10045 (APD-ID 27v5.0, Revised 07/23) OP-UA12 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V Release 07/23) Page 12 of 22  


Fugitive Emission Unit Attributes 
Form OP-UA12 (Page 146) 


Federal Operating Permit Program 
Table 17b:  Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60) 


Subpart VVa:  Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry 
for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006 


Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


   Title 40 CFR Part 60, Subpart VVa Fugitive Unit Components 


   Pumps   


Unit ID No. SOP Index No. Light Liquid Service EEL EEL ID No. Complying with 60.482-2a 


OL3-FUG 60VVa-1 YES NO  YES 


      


      


      


      


      


      


      


      


      


 
  







TCEQ-10045 (APD-ID 27v5.0, Revised 07/23) OP-UA12 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V Release 07/23) Page 13 of 22  


Fugitive Emission Unit Attributes 
Form OP-UA12 (Page 147) 


Federal Operating Permit Program 
Table 17c:  Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60) 


Subpart VVa:  Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry 
for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006 


Texas Commission on Environmental Quality 


 


Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


  Title 40 CFR Part 60, Subpart VVa Fugitive Unit Components (continued)  


   Compressor   Pressure Relief Devices 


Unit ID No. SOP Index No. Compressor EEL EEL ID No. Complying with 60.482-3a Gas/Vapor Service 


OL3-FUG 60VVa-1 YES NO  YES YES 


       


       


       


       


       


       


       


       


       


 
  







TCEQ-10045 (APD-ID 27v5.0, Revised 07/23) OP-UA12 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V Release 07/23) Page 14 of 22  


Fugitive Emission Unit Attributes 
Form OP-UA12 (Page 148) 


Federal Operating Permit Program 
Table 17d:  Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60) 


Subpart VVa:  Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry 
for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006 


Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


  Title 40 CFR Part VVa Fugitive Unit Components (continued)    


  Sampling Connection System    Valves  


Unit ID No. SOP Index No. 
Sampling 


Connection EEL EEL ID No. 
Complying 


with 60.482-5a Open-Ended EEL EEL ID No. 
Complying 


with 60.482-6a 


OL3-FUG 60VVa-1 YES NO  YES YES   YES 


          


          


          


          


          


          


          


          


          


 
  







TCEQ-10045 (APD-ID 27v5.0, Revised 07/23) OP-UA12 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V Release 07/23) Page 15 of 22  


Fugitive Emission Unit Attributes 
Form OP-UA12 (Page 149) 


Federal Operating Permit Program 
Table 17e:  Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60) 


Subpart VVa:  Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry 
for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006 


Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


  Title 40 CFR Part 60, Subpart VVa Fugitive Unit Components (continued) 


    Valves (continued)   


Unit ID No. SOP Index No. 
Gas/Vapor or Light 


Liquid Service 2.0% EEL EEL ID No. 
Complying 


with 60.482-7a 


OL3-FUG 60VVa-1 YES NO NO  YES 


       


       


       


       


       


       


       


       


       
 
  







TCEQ-10045 (APD-ID 27v5.0, Revised 07/23) OP-UA12 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V Release 07/23) Page 16 of 22  


Fugitive Emission Unit Attributes 
Form OP-UA12 (Page 150) 


Federal Operating Permit Program 
Table 17f:  Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60) 


Subpart VVa:  Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry 
for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006 


Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


   Title 40 CFR Part 60, Subpart VVa  Fugitive Unit Components (continued)  


   Pumps     Valves  


Unit ID No. SOP Index No. 
Heavy Liquid 


Service EEL EEL ID No. 
Complying 


with 60.482-8a 
Heavy Liquid 


Service EEL EEL ID No. 
Complying 


with 60.482-8a 


OL3-FUG 60VVa-1 NO NO   NO NO   


          


          


          


          


          


          


          


          


          


 
  







TCEQ-10045 (APD-ID 27v5.0, Revised 07/23) OP-UA12 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V Release 07/23) Page 17 of 22  


Fugitive Emission Unit Attributes 
Form OP-UA12 (Page 151) 


Federal Operating Permit Program 
Table 17g:  Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60) 


Subpart VVa:  Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry 
for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006 


Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


   Title 40 CFR Part 60, Subpart VVa Fugitive Unit Components (continued)  


   Pressure Relief Devices   Connectors   


Unit ID No. SOP Index No. 
Heavy or Light 
Liquid Service EEL EEL ID No. 


Complying 
with 60.482-8a 


Heavy Liquid 
Service EEL EEL ID No. 


Complying 
with 60.482-8a 


OL3-FUG 60VVa-1 YES NO  YES NO NO   


          


          


          


          


          


          


          


          


          
 
  







TCEQ-10045 (APD-ID 27v5.0, Revised 07/23) OP-UA12 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V Release 07/23) Page 18 of 22  


Fugitive Emission Unit Attributes 
Form OP-UA12 (Page 152) 


Federal Operating Permit Program 
Table 17h:  Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60) 


Subpart VVa:  Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry 
for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006 


Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


  Title 40 CFR Part 60, Subpart VVa Fugitive Unit Components (continued)  


   Closed-Vent Systems and Control Devices   


Unit ID No. SOP Index No. 
Vapor Recovery 


System EEL EEL ID No. 
Complying 


with 60.482-10a Control Device ID. 


OL3-FUG 60VVa-1 NO NO    


       


       


       


       


       


       


       


       


       


 
  







TCEQ-10045 (APD-ID 27v5.0, Revised 07/23) OP-UA12 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V Release 07/23) Page 19 of 22  


Fugitive Emission Unit Attributes 
Form OP-UA12 (Page 153) 


Federal Operating Permit Program 
Table 17i:  Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60) 


Subpart VVa:  Standards of Performance For Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry 
for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006 


Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


   Title 40 CFR Part 60, Subpart VVa Fugitive Unit Components (continued) 


   Closed Vent Systems and Control Devices (continued)  


Unit ID No. SOP Index No. 
Enclosed Combustion 


Device EEL EEL ID No. Complying With 60.482-10a Control Device ID. 


OL3-FUG 60VVa-1 NO NO    


       


       


       


       


       


       


       


       


       


 
  







TCEQ-10045 (APD-ID 27v5.0, Revised 07/23) OP-UA12 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V Release 07/23) Page 20 of 22  


Fugitive Emission Unit Attributes 
Form OP-UA12 (Page 154) 


Federal Operating Permit Program 
Table 17j:  Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60) 


Subpart VVa:  Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry 
for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006 


Texas Commission on Environmental Quality 


 


Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 
 


   Title 40 CFR Part 60, Subpart VVa Fugitive Unit Components (continued) 


   Control Devices    


Unit ID No. SOP Index No. Flare EEL EEL ID No. 
Complying 


with 60.482-10a Control Device ID. 


OL3-FUG 60VVa-1 YES NO  YES GRP-ESAF 


       


       


       


       


       


       


       


       


       


 
  







TCEQ-10045 (APD-ID 27v5.0, Revised 07/23) OP-UA12 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V Release 07/23) Page 21 of 22  


Fugitive Emission Unit Attributes 
Form OP-UA12 (Page 155) 


Federal Operating Permit Program 
202BTable 17k:  Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60) 


Subpart VVa:  Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry  
for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006 


Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


  Title 40 CFR Part 60, Subpart VVa Fugitive Unit Components (continued)  


   Control Devices   Connectors 


Unit ID No. SOP Index No. CVS EEL EEL ID No. 
Complying 


with 60.482-10a 
Gas/Vapor or Light 


Liquid Service 


OL3-FUG 60VVa-1 NO NO   YES 


       


       


       


       


       


       


       


       


       


 
  







TCEQ-10045 (APD-ID 27v5.0, Revised 07/23) OP-UA12 
This form is for use by facilities subject to air quality permit requirements and 
may be revised periodically. (Title V Release 07/23) Page 22 of 22  


Fugitive Emission Unit Attributes 
Form OP-UA12 (Page 156) 


Federal Operating Permit Program 
Table 17l:  Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60) 


Subpart VVa:  Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry 
for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006 


Texas Commission on Environmental Quality 


 


Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 


 


  Title 40 CFR Part 60, Subpart VVa Fugitive Unit Components (continued) 


Unit ID No. SOP Index No. Title 40 CFR Part 60, Subpart VVa Fugitive Unit Description 


OL3-FUG 60VVa-1 Process Fugitives 


   


   


   


   


   


   


   


   


 







 


TCEQ - 10046 (APD-ID50v2, Revised 11/22) OP-UA15  
This form is for use by facilities subject to air quality permit 
requirements and may be revised periodically. (Title V Release 11/22) Page 1 of 3 


Emission Point/Stationary Vent/Distillation Operation Vent/Process Vent Attributes 
Form OP-UA15 (Page 1) 


Federal Operating Permit Program 
Table 1a:  Title 30 Texas Administrative Code Chapter 111 (30 TAC Chapter 111) 


Subchapter A:  Visible Emissions 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


Emission Point 
ID No. 


SOP/GOP 
Index No. 


Alternate Opacity 
Limitation AOL ID No. Vent Source 


Opacity 
Monitoring System Construction Date Effluent Flow Rate 


GRP-OL3DK R1111-2 NO  OTHER NONE 72+ 100- 


        


        


        


        


        


        


        


        


        


 
  







 


TCEQ - 10046 (APD-ID50v2, Revised 11/22) OP-UA15  
This form is for use by facilities subject to air quality permit 
requirements and may be revised periodically. (Title V Release 11/22) Page 2 of 3 


Emission Point/Stationary Vent/Distillation Operation Vent/Process Vent Attributes 
Form OP-UA15 (Page 3) 


Federal Operating Permit Program 
Table 2a:  Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115) 


Subchapter B:  Vent Gas Control 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


Emission Point 
ID No. 


SOP/GOP 
Index No. 


Chapter 115 
Division 


Combustion 
Exhaust Vent Type 


Total 
Uncontrolled 
VOC Weight 


Combined 
24-Hour 


VOC Weight 
VOC 


Concentration 


VOC 
Concentration or 
Emission Rate at 


Maximum 
Operating 
Conditions 


GRP-OL3DK R5121-2 NO NO CATREG 5-    


GRP-ESAF R5121-1 NO NO CLASVOC  100+ 30K+  


         


         


         


         


         


         


         


         
 
  







 


TCEQ - 10046 (APD-ID50v2, Revised 11/22) OP-UA15  
This form is for use by facilities subject to air quality permit 
requirements and may be revised periodically. (Title V Release 11/22) Page 3 of 3 


Emission Point/Stationary Vent/Distillation Operation Vent/Process Vent Attributes 
Form OP-UA15 (Page 4) 


Federal Operating Permit Program 
Table 2b:  Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115) 


Subchapter B:  Vent Gas Control 
Texas Commission on Environmental Quality 


 
Date Permit No. Regulated Entity No. 


02/03/2025 O4165 RN100218973 
 


Emission Point ID No. SOP Index No. 
Alternate Control 


Requirement ACR ID No. Control Device Type Control Device ID No. 


GRP-ESAF R5121-1 NONE  FLARE GRP-ESAF 


      


      


      


      


      


      


      


      


      
 







Renewal Application for Title V Site Operating Permit (SOP) 
Formosa Plastics Corporation, Texas - OL3 & PDH Plant 
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September 23, 2022 
MR RICK CRABTREE 
VICE PRESIDENT GENERAL MANAGER 
FORMOSA PLASTICS CORPORATION TEXAS 
PO BOX 700 
POINT COMFORT TX  77978-0700 
 
 
Re: Alternative Method of Compliance (AMOC) No. 213 
 Formosa Point Comfort 


EMACT and MON Flare Extension 
Regulated Entity Number:  RN100218973 
Customer Reference Number:  CN600130017 
Associated Permit Numbers: 19168, 19200, 19201, 20203, 40157, 91780, 107518, PSDTX1232, 
O1956, O1957, O1958, and O4165 


 
Dear Mr. Crabtree:  
 
This correspondence is in response to Formosa Plastics Corporation, Texas’s (Formosa’s) June 30, 2022 
request for an extension to comply with the smokeless flare requirements and several items which are 
currently under reconsideration by EPA of the updated 40 CFR Part 63, Subpart YY Ethylene 
Manufacturing Process Units/Generic Maximum Achievable Control Technology Standards (EMACT) and 
Subpart FFFF Miscellaneous Organic Chemical Manufacturing (MON). 
 
We understand that Formosa is requesting a 1-year extension under §63.6(i)(3) and §63.1112(a) from the 
visible emissions (smokeless) compliance requirements during malfunctions and upsets as required by §§ 
63.670(c), 63.1103(e)(4), and 63.2450(e)(5).  This request is based on the status of the Flare 
Improvement Project and continued efforts to permit, construct, and operate the new enclosed ground 
flares (EGFs) (EPNs EGF 1, EGF 2, EGF 3, and EGF 4), as well as substantial piping changes.   
We also understand that Formosa is requesting extensions on several items in the EMACT and MON 
which are, or may be, under reconsideration by the U.S. Environmental Protection Agency (EPA).   
 
After review of the information provided, the Texas Commission on Environmental Quality (TCEQ) 
Executive Director has made a final decision to approve a portion of your AMOC request.  The  
1-year extension from the flare visible emissions requirements during malfunctions and upsets is granted 
under the following:  
 
1) All flares will be compliant with smokeless operation requirements (§§ 63.670(c), 63.1103(e)(4), and 


63.2450(e)(5) as applicable) at all times (except during limited periods addressed within the 
provisions of 40 CFR §63.670(o)): 
a. Olefins 1 (OL1) sources to be controlled by Flares 1018, EGF1, and EGF2 are applicable to the 


EMACT and will comply by 7/6/2024 or when Flares EGF1 and EGF2 both have completed 
shakedown and are ready to burn regulated material, whichever occurs first.  


b. Polypropylene I (PPI), High Density Polyethylene I (HDPE I), and Linear Low-Density 
Polyethylene (LLDPE) sources to be controlled by Flares 1018, EGF1, and EGF2 are applicable 
to the MON and will comply by 8/12/2024 or when both Flares EGF1 and EGF2 have completed 
shakedown and are ready to burn regulated material, whichever occurs first. 


c. Olefins 2 (OL2) sources to be controlled by Flares 1067, EGF3, and EGF4 are applicable to the 
EMACT and will comply by 7/6/2024 or when Flares EGF3 and EGF4 both have completed 
shakedown and are ready to burn regulated material, whichever occurs first. 







September 23, 2022 
Page 2 
MR RICK CRABTREE 
 
Re:  Permit Numbers:  19168, 19200, 19201, 20203, 40157, 91780, 107518, PSDTX1232, O1956, 


O1957, O1958, and O4165 
 
 


 


  
d.   Olefins 3 (OL3) sources to be controlled by Flares OL3-A, B & C, EGF3, & EGF4 are applicable to 


the EMACT and will comply by 7/6/2024 or when both Flares EGF3 & EGF4 have completed 
shakedown and are ready to burn regulated material, whichever occurs first.  


e.   Polypropylene II (PPII) and High Density Polyethylene II (HDPE II) sources to be controlled by 
Flares 1067, EGF3, and EGF4 are applicable to the MON and will comply by 8/12/2024 or  when 
both EGF3 and EGF4 have completed shakedown and are ready to burn regulated material, 
whichever occurs first.  


 
2) Progress Reports on ground flares construction and start of operation status should be submitted at 


least every 6 months, along with a final notification when full compliance is achieved for all flares.  
 


The request for the extension of additional items in the EMACT and MON are not being acted upon by the 
TCEQ at this time to allow for EPA’s reconsideration process to come to a conclusion.  If EPA’s future 
rule proposal does not address these issues, the June 30, 2022 initial submittal date of this AMOC will be 
considered as meeting the 120-day deadline under §63.6(i)(4)(i)(B) for any MON-related extensions and 
the 12-month deadline of § 63.1112(a)(4)(i)(B) for any EMACT-related extensions and the company may 
submit a revision to this AMOC at that time.   
 
The TCEQ has been delegated authority to enforce the above cited standards and is authorized to 
approve this AMOC.  You are reminded that approval of any AMOC shall not abrogate the Executive 
Director or Administrator's authority under the Act or in any way prohibit later canceling the AMOC.  By 
copy of this letter, we are informing the Environmental Protection Agency, Region 6, of this decision as 
required by TCEQ’s delegation of authority. 
 
This AMOC approval may supersede certain requirements or representations in Permit Nos. 19168, 
19200, 19201, 20203, 40157, 91780, 107518, and PSDTX1232.  To ensure effective and consistent 
enforceability, we request that Formosa incorporate this AMOC into the pending permit amendment 
applications (Project Nos. 336050, 336051, 336052, 336053, 336054, 336055, and 336056) no later than  
30 days after this approval. 
 
This approval may also change applicable requirements for the site, which are identified in the site 
operating permit (SOP) O1956, O1957, O1958, and O4165.  The TCEQ recommends the submittal of a 
SOP administrative revision if any changes are necessary.  Changes meeting the criteria for an 
administrative revision can be operated before issuance of the revision if a complete application is 
submitted to the TCEQ and this information is maintained with the SOP records at the site. 
 
If you need further information or have any questions, please contact Ms. Anne Inman, P.E. at (512) 239-
1276 or write to the Texas Commission on Environmental Quality, Office of Air, Air Permits Division, MC-
163, P.O. Box 13087, Austin, Texas 78711-3087. 
 







September 23, 2022 
Page 3 
MR RICK CRABTREE 
 
Re:  Permit Numbers:  19168, 19200, 19201, 20203, 40157, 91780, 107518, PSDTX1232, O1956, 


O1957, O1958, and O4165 
 
 


 


 
Sincerely, 
 


 
 
Samuel Short, Deputy Director 
Air Permits Division 
Office of Air 
Texas Commission on Environmental Quality 
 
cc: Air Section Manager, Region 14 - Corpus Christi 


Jesse E. Chacon, P.E., Manager, Operating Permits Section, Air Permits Division, OA: MC-163 
Rebecca Partee, Manager, Chemical New Source Review Permits Section, Air Permits Division, 


OA: MC-163 
Air Permits Section Chief, New Source Review Section (6PD-R), U.S. Environmental Protection 


Agency, Region 6, Dallas 
 
Project Number:  343843 
 







 


 


 
Bryan W. Shaw, Ph.D., P.E., Chairman 


Toby Baker, Commissioner 


Jon Niermann, Commissioner 


Richard A. Hyde, P.E., Executive Director 


 


 


TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 
 


Protecting Texas by Reducing and Preventing Pollution 


 
 
 
 


 
 


MR RICK CRABTREE 
ASSISTANT GENERAL MANAGER 
FORMOSA PLASTICS CORPORATION TEXAS 
PO BOX 700 
POINT COMFORT TX  77978-0700 


December 14, 2016 


 


Re: Alternative Method of Compliance (AMOC) No. 66 
Alternative Monitoring For Cooling Towers 
Formosa Point Comfort Plant 
Regulated Entity Number:  RN100218973 
Customer Reference Number:  CN600130017 
Associated Permit Numbers: 7699, 19166, 19167, 19168, 19198, 19199, 19200, 19201, 
20203, 40157, 76044, 76305, 91780, 107518, 107520, 127838, 128752, HAP10, 
PSDTX1053, PSDTX1058, PSDTX1222, PSDTX1224, PSDTX1226, PSDTX1232, 
PSDTX1234, PSDTX1237, PSDTX1238, PSDTX1240, PSDTX1383, PSDTX1384, 
PSDTX226M7, PSDTX760M9, O1484, O1951, O1953, O1954, O1956, O1957, O1958, 
O3409, and O3421 


 
Dear Mr. Crabtree: 


 
This correspondence is in response to Formosa Plastics Corporation, Texas’s (Formosa’s) 
request for Alternative Monitoring for all cooling towers (CT) at the Formosa Point Comfort 
Plant. The AMOC is used to comply with requirements for sampling and analysis of VOCs in 
cooling tower feed water and makeup water. 


 
We understand that Formosa is requesting clarification and confirmation of the alternative 
VOC sampling procedure for all authorized CT at the site installed on similar product 
processes (see Attachment 1).  This alternative method was previously approved for 
Formosa on December 2, 1992, January 11, 1996, and August 1997. 


 
The alternative VOC sampling (referenced in historical correspondence as FPC TX VOC 
IN WATER AND WASTEWATER) is equivalent to Test Method 8020A.  The method is 
detailed in Attachment 2 and should provide representative concentrations of non- 
methane hydrocarbons to comply with the above-referenced permits.  This alternative 
method does not apply to any requirements that may in 40 Code of Federal Regulations 
Part 60, New Source Performance Standards (NSPS), 40 Code of Federal Regulations 
Part 61, National Emission Standards for Hazardous Air Pollutants (NESHAP), or 40 Code 
of Federal Regulations Part 63, Maximum Achievable Control Technology (MACT) 
Standards for Hazardous Air Pollutants. 


 


 
 


P.O. Box 13087  •  Austin, Texas 78711-3087  •  512-239-1000  •  tceq.texas.gov 
 


How is our customer service? tceq.texas.gov/customersurvey 
printed on recycled paper 







 


 


December 14, 2016 
Page 288 
Mr. Rick Crabtree 


 
Re: AMOC #66 


 
 
The Texas Commission on Environmental Quality (TCEQ) Executive Director has made a final 
decision to approve your AMOC request.  You are reminded that approval of any AMOC shall 
not abrogate the Executive Director or Administrator's authority under the Act or in any way 
prohibit later canceling the AMOC. 


 
This AMOC approval may supersede certain requirements or representations in Permit Nos. 
7699, 19166, 19167, 19168, 19198, 19199, 19200, 19201, 20203, 40157, 76044, 76305, 91780, 
107518, 107520, 127838, 128752, HAP10, PSDTX1053, PSDTX1058, PSDTX1222, 
PSDTX1224, PSDTX1226, PSDTX1232, PSDTX1234, PSDTX1237, PSDTX1238, PSDTX1240, 
PSDTX1383, PSDTX1384, PSDTX226M7, and PSDTX760M9.  To ensure effective and 
consistent enforceability, we request that Formosa incorporate this AMOC into the permit(s) 
through submittal of alteration(s) no later than 90 days after this approval, if not already 
included. 


 
This approval may also change applicable requirements for the site, which are identified in the 
site operating permits (SOP) O1484, O1951, O1953, O1954, O1956, O1957, O1958, O3409, 
and O3421. The TCEQ recommends the submittal of a SOP administrative revision if any 
changes are necessary.  Changes meeting the criteria for an administrative revision can be 
operated before issuance of the revision if a complete application is submitted to the TCEQ and 
this information is maintained with the SOP records at the site. 


 
If you need further information or have any questions, please contact Ms. Anne Inman, P.E. at 
(512) 239-1276 or write to the Texas Commission on Environmental Quality, Office of Air, Air 
Permits Division, MC-163, P.O. Box 13087, Austin, Texas 78711-3087. 


 
This action is taken under authority delegated by the Executive Director of the TCEQ. 


Sincerely, 


 
 
 
 
Michael Wilson, P.E., Director 
Air Permits Division 
Office of Air 
Texas Commission on Environmental Quality 


 
cc: Air Permits Section Chief, New Source Review Section (6PD-R), U.S. Environmental 
Protection Agency, Region 6, Dallas 


 
Project Number:  255806 
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bcc: Air Section Manager, Region 14 - Corpus Christi 
Rebecca Partee, Manager, Chemical Section, Air Permits Division, OA: MC-163 
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Attachment 1 – Summary of Cooling Towers and Authorizations 


Permit Nos. Type of 
Process 


Plant EPNs Previous 
Approval 


19166, HAP10, 
PSDTX760M9, O1951 


Inorganic Utilities Plant Not identified on 
MAERT 


12/2/1992 


19167, O1953 Inorganic Caustic Chlorine 
Plant 


Not identified on 
MAERT 
(shares with 
EDC-CT) 


1/11/1996 


76044, PSDTX1053, 
O3421 


Inorganic Pet Coke / Coal Fired 
Generation 


CT-1 through 
CT-12 


N/A 


19168, PSDTX1226, 
O1958 


Organic 
Olefins 


Olefins I 
Olefins II 
GHU 
PPU 
FRACII 


1010 
1064 
8801U 


 
FRACII-CT 


N/A 


107518, PSDTX1383 
SOP PENDING 


Organic 
Olefins 


Olefins III 
PDH 


OL3-CTWR 
PDH-CWTR 


N/A 


19201, PSDTX1232 
O1957 


Organic 
Polyolefins 


HDPE I PO-CT 1/11/1996 


40157, PSDTX1222 
O1957 


Organic 
Polyolefins 


HDPE II PP2-CT N/A 


20203, PSDTX1224 
O1957 


Organic 
Polyolefins 


LLDPE LL-CT 12/2/1992 


107520, PSDTX1384 
SOP PENDING 


Organic 
Polyolefins 


LDPE LD-CT N/A 


19200, PSDTX1237, 
O1956 


Organic 
Polyolefins 


Polypropylene I Plant 
(PP I) 


PO-CT 
PP1-CT 


1/11/1996 


91780, PSDTX1240 
O1956 


Organic 
Polyolefins 


PP II PP20CT N/A 


127838 
SOP PENDING 


Organic 
Polyolefins 


HDPE 3 PE3-12 N/A 


19199, PSDTX1238 
O1953 


Organic 
Other 


Ethylene Dichloride 
(EDC) 


2C-C1 
2C-C2 
EDC-CT 


 


7699, PSDTX226M7 
O1954 


Organic 
Other 


EDC Cracking, 
VCM, PVC 


999 
VW-C02 
VW-C11 


12/2/1992 


19198, PSDTX1234 
O1484 


Organic 
Other 


Ethylene Glycol (EG) EG-CT 8/1997 


128752 
SOP PENDING 


Organic 
Other 


EG 2 EG2-CT N/A 


76305, PSDTX1058 
O3409 


Organic 
Other 


Specialty PVC CT-01 N/A 
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Jon Niermann, Chairman 


Emily Lindley, Commissioner 


Bobby Janecka, Commissioner 


Kelly Keel, Executive Director 


TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 
Protecting Texas by Reducing and Preventing Pollution 


 


P.O. Box 13087   •   Austin, Texas 78711-3087   •   512-239-1000   •   tceq.texas.gov 


How is our customer service?     tceq.texas.gov/customersurvey 
printed on recycled paper 


 


February 2, 2024 
MR MIKE RIVET 
EXECUTIVE DIRECTOR SITE MANAGER 
FORMOSA PLASTICS CORPORATION TEXAS 
PO BOX 700 
POINT COMFORT TX  77978-0700 
 
 
Re: Alternative Method of Compliance (AMOC) No. 234 
 Olefins 1, 2, and 3 Units 
 Federal Semi-annual Reporting Alignment Request 


Regulated Entity Number:  RN100218973 
Customer Reference Number:  CN600130017 
Associated Permit Numbers: 19168, 107518, GHGPSDTX48, GHGPSDTX224, PSDTX1226M1, 


PSDTX1383M2, O1958, and O4165 
 
Dear Mr. Rivet:  
 
This correspondence is in response to Formosa Plastics Corporation, Texas’s (FCP-TX’s) January 12, 
2024 request for to align semi-annual reporting for units applicable to 40 CFR 63 Subpart YY, Ethylene 
Manufacturing Process Units/Generic Maximum Achievable Control Technology Standards (EMACT). 
 
The company has proposed to provide a shortened reporting cycle (December 4, 2023 to February 15, 
2024 with report due by April 16, 2024).  Subsequent reporting cycles shall start February 16, 2024 and 
cover the periods of February 16th  to August 15th  and August 16th to February 15th of each subsequent 
year, with reports due 60-days from the end of each semi-annual period.   
 
The Texas Commission on Environmental Quality (TCEQ) Executive Director has made a final decision to 
approve your AMOC request.  The TCEQ has been delegated authority to enforce the above cited 
standards and is authorized to approve this AMOC.  You are reminded that approval of any AMOC shall 
not abrogate the Executive Director or Administrator's authority under the Act or in any way prohibit later 
canceling the AMOC.  By copy of this letter, we are informing the Environmental Protection Agency, 
Region 6, of this decision as required by TCEQ’s delegation of authority. 
 
This AMOC approval may supersede applicable requirements for the site identified in the site operating 
permits (SOPs) O1958, and O4165.  The TCEQ recommends the submittal of a SOP administrative 
revision.  Changes meeting the criteria for an administrative revision can be operated before issuance of 
the revision if a complete application is submitted to the TCEQ and this information is maintained with the 
SOP records. 
 
If you need further information or have any questions, please contact Ms. Anne Inman, P.E. at (512) 239-
1276 or write to the Texas Commission on Environmental Quality, Office of Air, Air Permits Division, MC-
163, P.O. Box 13087, Austin, Texas 78711-3087. 
 







February 2, 2024 
Page 2 
MR MIKE RIVET 
 
Re:  Permit Numbers:  19168, 107518, GHGPSDTX48, GHGPSDTX224, PSDTX1226M1, and 


PSDTX1383M2 
 
 
 
Sincerely, 
 


 
 
Samuel Short, Deputy Director 
Air Permits Division 
Office of Air 
Texas Commission on Environmental Quality 
 
 
cc: Air Section Manager, Region 14 - Corpus Christi 


Jesse E. Chacon, P.E., Manager, Operating Permits Section, Air Permits Division, OA: MC-163 
Becky Tsuchiya, Manager, Chemical New Source Review Permits Section, Air Permits Division, 


OA: MC-163 
 
Project Number:  369011 
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General Instructions

		Form OP-REQ2 Table Instructions

		Federal Operating Permit Program

		Texas Commission on Environmental Quality



		Overview:  

		This OP-REQ2 Table is used to add individual units that are not submitted on a unit attribute (UA) form. The corresponding instructions for the OP-REQ2 are found on the OP-REQ2 Instructions sheet.

This sheet is for informational purposes only. No data is required and you do not need to print this sheet.  Please begin by inserting the permit information in the General Information sheet.

The recommended zoom setting is 100%. Adjusting the zoom may affect the visibility of instructions.

Accessibility disclaimer: this form contains intentionally blank cells.

Under Texas Government Code 559.003(a), individuals are entitled to receive and review any information collected by TCEQ about the individual by means of a form that that is completed and filed with TCEQ in a paper or electronic format on the TCEQ website consistent with Texas Government Code sec., 559.003(b). The individual is also entitled to have TCEQ correct information about the individual that is incorrect.

If you have questions on how to fill out this form or about the Air Permits Division, please contact us at 512-239-1250.

		Instructions:

		General Information

		
The General Information sheet holds the permit information. Applicants will enter the following permit application information for the site:

"Date", "Customer Reference No.", "Regulated Entity No.", "Permit No.", "Permit Area Name", and "Project Number" if available. The applicants will use the dropdown menu for "Permit Type", "Project Type", and "Submission Type". The "Title V Form Release Date", "Form Number", "APD ID Number", and "Version Revised Date" are present and cannot be altered.

Any subsequent submittals must have a new date.


		OP-SUM Instructions

		
The OP-SUM Instructions sheet holds the specific instructions for filling out the OP-SUM sheet.


		OP-SUM

		
The data found in the  ID No. (Unit/Process/Emission Point/Control Device ID No.) and Group ID No. columns are used to prefill the dropdown menus for the Unit/Process/Emission Point/Control Device ID No. found in the OP-REQ2 table. Use the dropdown menus in the OP-SUM to select data. If there is no dropdown menu, enter the data. Refer to the OP-SUM instructions sheet for further details to fill out the table.


		OP-REQ2 Instructions

		The OP-REQ2 Instructions sheet holds the specific instructions for filling out the OP-REQ2 sheet.

		OP-REQ2

		The OP-REQ2 contains dropdown menus for Unit AI and Unit/Process/Emission Point/Control Device ID No. The data in the dropdown menus come from the data submitted in the OP-SUM. If a Unit ID No. is a member of a group, only the Group ID No. will be available in the dropdown menu. If a permit shield is being requested for a Unit/Process/Emission Point/Control Device ID No., the ID No. must be entered on the OP-SUM. Refer to the OP-REQ2 instructions sheet for further details to fill out the table.

The Potentially Applicable Regulatory Name column has conditional formatting in place if a regulatory name is typed in or pasted rather than selected from the dropdown menu. This does not automatically indicate an error.

		Website Links:

		Decision Support System:

		https://www.tceq.texas.gov/permitting/air/nav/air_supportsys.html


		Permitting Tools and Guidance for General Operating Permits

		https://www.tceq.texas.gov/permitting/air/titlev/generalpermits/gop_experts.html

		Permitting Tools and Guidance for Site Operating Permits

		https://www.tceq.texas.gov/permitting/air/titlev/site/site_experts.html





https://www.tceq.texas.gov/permitting/air/titlev/site/site_experts.htmlhttps://www.tceq.texas.gov/permitting/air/titlev/generalpermits/gop_experts.htmlhttps://www.tceq.texas.gov/permitting/air/nav/air_supportsys.html

General Information

		Negative Applicable/Superseded Requirement Determinations

		Form OP-REQ2

		Federal Operating Permit Program

		Texas Commission on Environmental Quality



		General Information



		Requested Information		Response

		Date:  		08/20/2026

		Customer Reference No.:  		CN600130017

		Regulated Entity No.:  		RN100218973

		Permit No.:  		O4165

		Permit Area Name:  		Olefins 3 and Propane Dehydrogenation (PDH) Plant

		Permit Type:  		SOP

		Project Type:  		Revision

		Submission Type:  		Existing Application Update

		Project Number (if available):  		37628

		Form Information		TCEQ Entry Only

		Title V Form Release Date:  		07/2025

		Form Number:		10017

		APD ID Number:		156v1.0

		Version Revised Date:		07/2025

				This form is for use by facilities subject to air quality permit requirements and may be revised periodically.







OP-SUM Instructions

		Individual Unit Summary

		OP-SUM Instructions

		Federal Operating Permit Program

		Texas Commission on Environmental Quality



		General

		All units and processes addressed in the application for a permit under Title 30 Texas Administrative Code Chapter 122 (30 TAC Chapter 122) must be listed on the OP-SUM sheet. The term “unit” in these instructions has the meaning of “emission unit” as defined in 30 TAC Chapter 122. The term “process” refers to a collection of units or devices that have a physical relationship, or source cap, where a regulatory requirement is potentially applicable to the process as a whole.

The purpose of the OP-SUM sheet is to list individual units and processes addressed in the  OP-REQ2 sheet and to provide identifying information and preconstruction authorizations. This sheet is also used to designate members of groups.

The corresponding preconstruction authorization for each unit and process addressed in the OP-REQ2 sheet must also be listed on the OP-SUM sheet. For units or processes which were authorized to construct or modify under Permits by Rule (PBR), list all applicable PBR information, including registration numbers. If a unit or process is authorized under more than one preconstruction authorization, then list all applicable preconstruction authorizations, including any Prevention of Significant Deterioration (PSD) and/or nonattainment permit(s). 

		Groups:

     •	 A “group” is a collection of units or devices that have identical applicability (or non-applicability) determinations and 
       may, or may not, have a physical relationship. 

     •	 Group members may have different 30 TAC Chapter 116 or 30 TAC Chapter 106 preconstruction authorizations.

     •	 Groups may be used on UA forms only if all unit attributes are identical.

     •	 All groups must be mutually exclusive. 

     •	 Grouping is optional.

     •	 Groups are assigned an ID No. by the applicant, which must begin with the prefix “GRP” followed by a maximum of 
      seven characters (GRPXXXXXXX).

		Processes:

     •	 A “process” is a quasi-unit representing a collection of units or devices that have a physical relationship and for which 
        a regulatory requirement applies to the process as a whole.

      Example:  Title 40 Code of Federal Regulations Part 60, Subpart LLL (40 CFR Part 60, Subpart LLL) would apply to a 
      process consisting of a sweetening unit, followed by a sulfur recovery unit. But it would not be appropriate to 
      represent 40 CFR Part 60, Subpart LLL as applying to the individual member units, therefore the “process” is 
      designated to represent this applicability.

     •	 Individual units in a process do not need to be identified unless they have potentially applicable requirements unto 
       themselves. Use multiple lines to identify such units.

     •	 The Process ID must appear as an entry in the Unit ID No. column of the OP-SUM sheet, and a Name/Description and 
       Preconstruction Authorization information must be provided.

     •	 Processes are assigned an ID No. by the applicant, which must begin with the prefix “PRO” followed by 
       seven or less characters (PROXXXXXXX).


		Specific

		Fill out the OP-REQ2 sheet found in the corresponding OP-UA form if the unit appears on a OP-UA form. 

Unit Action Indicator (Unit AI):
Complete this secion only for a permit revision/renewal. Select “A” from the dropdown menu if the emission unit, emission point, or process indicated is an addition to the existing permit. Select “D” from the dropdown menu if the existing emission unit, emission point, or process indicated is being deleted from the permit. If an emission unit, emission point, or process is not being added/deleted from the permit, leave blank.

Revision No.:
Complete this section only for a permit revision/renewal. Enter the revision number identified on Form OP-2, Table 2 (only for renewals/revisions). This number will link the specified change to the appropriate permit revision. 

ID No.(Unit/Process/Emission Point/Control Device ID No.) :
Each unit or process must be assigned an identification number. (Maximum 10 characters)

      •	 For emission units and processes with potentially applicable requirements, enter the Facility ID Nos. (FINs) as listed 
        in the TCEQ State of Texas Air Reporting System (STARS);

      •	 For emission points with potentially applicable requirements, enter the emission point numbers (EPNs) as listed in 
        the STARS; or

      •	 If the FIN or EPN currently does not exist in the STARS, then a new ID No. that is consistent with the existing 
        numbering system must be provided by the applicant.

      •	 Unit/Process/Emission Point/Control Device ID Nos. cannot begin with “GRP” (the character sequence reserved for Group ID Nos.) and must begin 
        with “PRO” when a Process ID No. is required.


		Note:  Due to differences between the TCEQ Air Permits Division and TCEQ Industrial Emissions Assessment Section, identification numbers for fugitive sources designated for 30 TAC Chapter 122 purposes may be different than those used for STARS purposes.

If there is no difference between the fugitive area defined for 30 TAC Chapter 122 purposes and the fugitive area used for STARS purposes, enter the fugitive ID No. as listed in the STARS.

If a difference exists because new fugitive areas have been created for 30 TAC Chapter 122 purposes, or if the fugitive area has not been assigned an ID No. in the STARS, then a new ID No. that is consistent with the existing numbering system must be provided by the applicant.

		Group ID No.:
If applicable, enter the unique identification number for the group which includes this unit (GRPXXXXXXX). If the unit is not a member of a group, leave this column blank. (See general instructions, above, for information regarding requirements for grouping units in FOP applications.)

Name/Description:
Each unit/ process/ emission point/ control device must be given a name or description that distinguishes it from other units as much as practicable. The Name/Description should clearly indicate the type of unit. If possible, please avoid using generic descriptions, such as “Tank” or “Boiler,” for multiple units. (Maximum 50 characters)

     •	 Enter a text name or description for the unit/ process/ emission point/ control device from the STARS whenever possible.
     •	 If no STARS name currently exists, a new name that is consistent with the existing naming convention must be provided 
      by the applicant.

Examples:  The following examples are intended as guidance on completion of columns on the OP-SUM sheet for various situations. It should be assumed that units in these examples meet all criteria for inclusion in the application. Criteria for grouping are also assumed to be satisfied. 

		Example 1.	Two boilers and their associated stack with flow rates greater than 100,000 acfm:







		Example 2. A floating roof tank that is part of a polymer manufacturing process (process identification number PRO POLY), which also has additional applicable requirements unto itself:






		Example 3.	A process fugitive area:



		The units, groups, and processes would be reflected in the OP-SUM sheet as follows (CAM and Preconstruction Authorizations are not shown):













		CAM (For reference only):
Indicate if the unit is subject to 40 CFR Part 64 by placing an “X” in the “CAM” column next to the unit. Please refer to 40 CFR Part 64 to determine applicability. Certification by the Responsible Official (RO) pursuant to 30 TAC § 122.165 does not extend to the information which is designated on forms as “For reference only.”

Preconstruction Authorizations (PCA):
At least one preconstruction authorization must be indicated for each unit; however, a unit may have multiple authorizations. All preconstruction authorizations listed on this form must also be identified on Form OP-REQ1. 

When a unit has multiple authorizations, each PCA must be listed on a separate row. The following examples are intended as guidance on completion of columns for the preconstruction authorizations. The examples are followed by specific instructions for each column.

		Example 1: Adding multiple PCA Categories for a unit





		Example 2: Adding and deleting a PCA for a unit








		Preconstruction Authorization Action Indicator (PCA AI):
Select “A” from the dropdown menu if a preconstruction authorization is being added for the emission unit, emission point, or process. Select “D” from the dropdown menu if a preconstruction authorization is being deleted from the emission unit, emission point, or process. If a preconstruction authorization is not being added/deleted from the emission unit, emission point, or process, leave blank.

Preconstruction Authorization (PCA) Category:
Select from the dropdown menu the category of the PCA being added or deleted.

     •	 PBR - Permit by Rule claimed or registered under 30 TAC Chapter 106
     •	 Standard Permit - 30 TAC Chapter 116 and non-rule Air Quality Standard Permits
     •	 NSR Permit - 30 TAC Chapter 116 preconstruction authorizations
     •	 PSD - Prevention of Significant Deterioration Permits
     •	 Nonattainment - Nonattainment Permits
     •	 GHG – Greenhouse Gas Permits
     •	 112(G) [HAP] - Hazardous Air Pollutant Permits
     •	 MSW or IHW - Municipal Solid Waste or Industrial Hazardous Waste Permits
     •	 Exemption – De Minimis Facilities or Sources authorized by 30 TAC Chapter 116, § 116.119

		Authorization/Registration Number:
List all TCEQ permit numbers for 30 TAC Chapter 116 preconstruction authorizations, Title I preconstruction authorizations (PSD and nonattainment permits) and 30 TAC Chapter 106 (PBR) registration numbers, under which the unit or process is operating.

30 TAC Chapter 116 Permits
Enter the TCEQ permit number, for example, 12345. This includes special permits and standard permit registrations.

Prevention of Significant Deterioration (PSD) Permit
Enter the PSD permit number (PSDTXXXX), for example, PSDTX123. If the PSD permit has been modified, include the “M” suffix (PSDTXXXXMXX), for example, PSDTX123M5. Title I authorizations should only be listed for units addressed by the PSD or nonattainment permits.

Nonattainment Permit
Enter each nonattainment permit number (NXXX), for example, N123. If the nonattainment permit has been modified, include the “M” suffix (NXXXMXX), for example, N123M5. Title I authorizations should only be listed for units addressed by the PSD or nonattainment permits.







		Permit by Rule (previously called Standard Exemption)
Enter the PBR Registration No. for each PBR registered under 30 TAC Chapter 106 and each standard exemption previously registered under 30 TAC Chapter 116.

Exemption
Enter 116.119 for a de minimis facility or source which has other potentially applicable or applicable requirements (these are authorized by 30 TAC Chapter 116, § 116.119). De minimis facilities or sources should not be included if there are no other potentially applicable or applicable requirements.

Permit by Rule (PBR) Number:
For each PBR claimed or registered under 30 TAC Chapter 106, and each standard exemption claimed or registered previously under 30 TAC Chapter 116, enter the number in the appropriate format shown below.

Note: All units authorized by PBR must also be identified on Form OP-PBRSUP.





XXX = 30 TAC Chapter 116 standard exemption number or 30 TAC Chapter 106 PBR number.

		PBR Effective Date:
For each PBR claimed or registered under 30 TAC Chapter 106 and each standard exemption claimed or registered, enter the effective date of the rule. MM/DD/YYYY = Effective date of the Standard Exemption or PBR in effect at the time claimed or granted

Information on Chapter 116 version dates is available at the link below:

		www.tceq.texas.gov/permitting/air/permitbyrule/historical_rules/oldselist/se_index.html.

		Information on Chapter 106 version dates is available at the link below:

		www.tceq.texas.gov/permitting/air/permitbyrule/historical_rules/old106list/index106.html.

		Please note that prior to March 14, 1997, a standard exemption list was incorporated by reference into 30 TAC Chapter 116 and each standard exemption had an assigned number, e.g., 112. Each standard exemption now resides in a section of 30 TAC Chapter 106 (e.g., 30 TAC § 106.148) and now is referred to as a PBR. (Standard exemptions were readopted under the PBR designation on March 14, 1997.) Information regarding PBRs may be found on the TCEQ website at the link below:




		http://www.tceq.texas.gov/permitting/air/nav/air_pbr.html

		The applicant has the option of claiming a newer and more stringent version of the standard exemption or PBR if the original applicable version of the standard exemption or PBR cannot easily be determined. As an example of a standard exemption authorized before March 14, 1997, Standard Exemption No. 6 had an effective date of August 30, 1988. It was then amended with a new effective date of July 20, 1992. The standard exemption identifier for a compressor engine constructed in 1993 and registered under Standard Exemption No. 6 would be represented as:

		As an example of a PBR authorized on or after March 14, 1997, Standard Exemption No. 6 had an effective date of June 7, 1996. It was then amended and moved to 30 TAC § 106.512 with an effective date of March 14, 1997. The PBR identifier for a compressor engine constructed in 1998 and registered under 30 TAC § 106.512 would be represented as:









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































https://www.tceq.texas.gov/permitting/air/permitbyrule/historical_rules/oldselist/se_index.htmlhttp://www.tceq.texas.gov/permitting/air/permitbyrule/historical_rules/old106list/index106.html.http://www.tceq.texas.gov/permitting/air/nav/air_pbr.html

OP-SUM

		Individual Unit Summary

		OP-SUM

		Federal Operating Permit Program

		Texas Commission on Environmental Quality

																												4

		Unit AI		Revision No.		ID No.		Group ID No.		ID Name/Description		CAM		PCA AI		Preconstruction Authorization (PCA) Category		Authorization/ Registration Number		Permit By Rule (PBR) Number		PBR Effective Date		"Unit1"		"Unit2"		"Unit3"		"Unit-Group"

						OL3-WSTWTR				MCPU WASTEWATER						NSR Permit		107518						OL3-WSTWTR		7		1		OL3-WSTWTR

						OL3-WSTWTR				MCPU WASTEWATER						PSD		PSDTX1383M2						OL3-WSTWTR						T-1152

																														T-1253

		A		16		T-1152				EC3379A Tote				A		NSR Permit		107518						T-1152		10		2		T-2451

		A		16		T-1152				EC3379A Tote				A		PSD		PSDTX1383M2						T-1152						

																														

		A		17		T-1253				EC3443A Tote				A		NSR Permit		107518						T-1253		13		3		

		A		17		T-1253				EC3443A Tote				A		PSD		PSDTX1383M2						T-1253						

																														

		A		18		T-2451				EC3267A Tote				A		NSR Permit		107518						T-2451		16		4		

		A		18		T-2451				EC3267A Tote				A		PSD		PSDTX1383M2						T-2451						

																														

																														

																														

																														





OP-REQ2 Instructions

		Negative Applicable/Superseded Requirement Determinations

		Form OP-REQ2 Instructions

		Federal Operating Permit Program

		Texas Commission on Environmental Quality



		General 

		The purpose of this form is to document negative applicability from potentially applicable requirements or to document duplicative, redundant, and or contradicting requirements that have been superseded by a more stringent or equivalent requirement for units, groups, and processes when a permit shield is requested. Negative applicability or superseded requirement determinations when a permit shield is NOT requested may be documented on this form (when the unit is not submitted on an OP-UA form) OR the appropriate OP-UA form.

A negative applicability determination is any regulatory citation that provides the basis whereby every operating condition of an emission unit is not subject to a regulation. For example; Title 40 Code of Federal Regulation § 60.110b(a) [40 CFR § 60.110b(a)] could be the regulatory basis for a negative applicability determination for a VOC storage tank of less than 75 cubic meters; therefore, the storage tank is completely exempt from 40 CFR Part 60, Subpart Kb.

Note:  Numerous regulatory citations appear to authorize exemptions to qualifying units from those regulations. However, closer examination typically reveals that there are still some requirements which must still be met (such as monitoring and/or recordkeeping). 

For certain emission units subject to certain 40 CFR Part 63 standards, other federal regulations may apply. In many instances one of the overlapping regulations may specify which rule supersedes the other. The regulation may state that the owner or operator only has to comply with a specific subpart after the compliance date or it may state that compliance with the subpart is deemed to be in or constitute compliance with other subparts. Although superseded rules do not qualify as negative applicability determinations, it has been determined that these instances can be documented on the Form OP REQ2, if the applicant elects to comply only with the superseding requirement. For example; a Group 1 or Group 2 storage tank, subject to 40 CFR Part 63, Subpart G, may not be required to comply with 40 CFR Part 60, Subpart Kb due to rule overlap of 40 CFR Part 63, Subpart G. In this case, the permit applicant may request a permit shield from 40 CFR Part 60, Subpart Kb. In this case, the applicant must submit the superseding requirement citation, § 63.110(b), and a textual description of the superseding determination, if they elect to comply with only the superseding requirement. 

		When this form is used for an emission unit which has one or more potential applicable requirements, the applicant must list all the requirements for which negative applicability or superseded requirement determinations can be made. Once the negative applicability or superseded requirement determinations have been made, indicate the citation and reason for the non-applicability or superseded requirement in the appropriate columns. Indicate the determinations for all potentially applicable requirements for each emission unit before listing the next unit.

Negative applicability or superseded requirement determinations for potentially applicable requirements, confirmed by the TCEQ, may be approved as a permit shield (see instructions outlined in Area Wide Applicability Determinations, Form OP-REQ1, to request a permit shield). However, if a permit shield is requested, an OP-REQ2 is always required. For additional information relating to permit shields, refer to the permit shield guidance found in the link below:


		https://www.tceq.texas.gov/permitting/air/guidance/titlev/tv_site_guidance.html

		Specific

		Fill out the OP-REQ2 sheet found in the corresponding OP-UA form if the unit appears on a OP-UA form. 

Unit Action Indicator (AI):
Complete this section only for a permit revision/renewal. Select “A” from the dropdown menu if the emission unit, emission point, or process indicated is an addition to the existing permit. Select “D” from the dropdown menu if the existing emission unit, emission point, or process indicated is being deleted from the permit. If an emission unit, emission point, or process is not being added/deleted from the permit, leave blank.

Revision No.:
Complete this section only for a permit revision/renewal. Enter the number identified on Form OP-2 (Application for Permit Revision). This number will link the specific negative applicable requirement determination to the appropriate revision.

Unit/Group/Process ID No.:

Enter the identification number (ID No.) (maximum 10 characters) of the unit, group, or process as listed on the OP-SUM sheet (Individual Unit Summary). 

		Potentially Applicable Regulatory Name:
Select “Potentially Applicable Regulatory Name” from the dropdown menu. If the potentially applicable regulatory name is not found in the dropdown menu, enter it manually (maximum 50 characters).

Note:  Permit shields cannot be granted for permit authorizations of any kind (i.e. - PSD, NSR permit, Acid Rain, etc.).

Negative Applicability or Superseded Requirement Citation:
Enter the citation of the paragraph of the rule that was used to determine negative applicability or superseded requirements. Provide the citation detail to the level of the paragraph allowing the exemption, exclusion, or non-applicability. If there is more than one citation for determining negative applicability or superseded requirements, select the most appropriate or the clearest (least likely to be misinterpreted). Negative applicability or superseded requirement determinations by the applicant are subject to auditing during the permit application review. The applicant must always indicate the negative applicability or superseded requirement citation on the OP REQ2. For examples on the level of detail for citations, see table below (maximum 36 characters).


		Example Applicable Regulatory Requirements*




















*	This list is not intended to be exhaustive.
**	The inclusion of 40 CFR Part 60, Subpart A is only for those requirements contained in 40 CFR § 60.18.

		Negative Applicability/Superseded Requirement Reason:
Enter a textual description indicating the reason for the negative applicability or superseded requirement determination. If a permit shield is requested, the textual description provided will be recreated as the Basis of Determination for the permit shield in the permit. The description may include rule text, rule preamble, or other text resulting from a historical rule interpretation, EPA applicability determination Index (ADI), or case law. Use multiple lines if necessary (maximum 250 characters).





https://www.tceq.texas.gov/permitting/air/guidance/titlev/tv_site_guidance.html

OP-REQ2

		Negative Applicable/Superseded Requirement Determinations

		Form OP-REQ2

		Federal Operating Permit Program

		Texas Commission on Environmental Quality

		Unit AI		Revision No.		ID No.		Potentially Applicable Regulatory Name		Negative Applicability/Superseded Requirement Citation		Negative Applicability/Superseded Requirement Reason

						OL3-WSTWTR		40 CFR Part 63, Subpart FFFF		40 CFR §63.2550(i)		Wastewater streams do not meet the definition of wastewater per 40 CFR §63.2550(i) because annual average concentrations of Tables 8 and 9 compounds are less than 10,000 ppmw at any flow rate.

		A		1		T-1152		40 CFR Part 60, Subpart Kb		40 CFR §60.110b(a) 		Storage vessel capacity is less than 75 m3.

		A		2		T-1253		40 CFR Part 60, Subpart Kb		40 CFR §60.110b(a) 		Storage vessel capacity is less than 75 m3.

		A		3		T-2451		40 CFR Part 60, Subpart Kb		40 CFR §60.110b(a) 		Storage vessel capacity is less than 75 m3.
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		Question Text		SOP/GOP Index No.		Facility Type		Construction/ Modification Date		Facility Covered by 40 CFR Part 60, Subparts VV or GGG		Compressors		Reciprocating Compressor in Wet Gas Service		AMEL		AMEL ID No.		Complying with § 60.482-3		SOP Index No.		Any Component: 
Vacuum Service		Any Component: 
Non-VOC or Non-Wet Gas Service		Pumps: 
Light Liquid Service		Pumps: 
AMEL		Pumps: 
AMEL ID No.		Pumps: 
Complying with § 60.482-2		SOP Index No.		Pumps: 
Heavy Liquid Service		Pumps: 
AMEL		Pumps: 
AMEL ID No.		Pumps: 
Complying with § 60.482-8		Pressure Relief Device: 
Gas/Vapor Service		Pressure Relief Device: 
AMEL		Pressure Relief Device: 
AMEL ID No.		Pressure Relief Device: 
Complying with § 60.482-4		SOP Index No.		Pressure Relief Devices: 
Light Liquid Service		Pressure Relief Devices: 
AMEL		Pressure Relief Devices: 
AMEL ID No.		Pressure Relief Devices: 
Complying with § 60.482-8		Pressure Relief Devices: 
Heavy Liquid Service		Pressure Relief Devices: 
AMEL 		Pressure Relief Devices: 
AMEL ID No. 		Pressure Relief Devices: 
Complying with § 60.482-8 		SOP Index No.		Open-ended Valves or Lines		AMEL		AMEL ID No.		Complying with § 60.482-6		Flanges and Other Connectors		AMEL 		AMEL ID No. 		Complying with § 60.482-8		SOP Index No.		Valves: 
2% Valves Leaking		Valves: 
Gas/Vapor Service		Valves: 
AMEL		Valves: 
AMEL ID No.		Valves: 
Complying with § 60.482-7		Valves: 
Light Liquid Service		Valves: 
AMEL 		Valves: 
AMEL ID No. 		Valves: 
Complying with § 60.482-7 		SOP Index No.		Valves: 
Heavy Liquid Service		Valves: 
AMEL		Valves: 
AMEL ID No.		Valves: 
Complying with § 60.482-8		Closed Vent Systems and Control Devices: 
Control Devices used to comply with AMEL		Closed Vent Systems and Control Devices: 
AMEL ID No.		Closed Vent Systems and Control Devices: 
Flare		Closed Vent Systems and Control Devices: 
Control Device ID No.		Closed Vent Systems and Control Devices: 
Complying with §60.482-10		SOP Index No.		Closed Vent Systems and Control Devices: 
Vapor Recovery System		Closed Vent Systems and Control Devices: 
Control Device ID No.		Closed Vent Systems and Control Devices: 
Complying with § 60.482-10		Closed Vent Systems and Control Devices: 
Enclosed Combustion Device		Closed Vent Systems and Control Devices: 
Control Device ID No. 		Closed Vent Systems and Control Devices: 
Complying with § 60.482-10 		SOP Index No.		Control Device(s) and Closed Vent Systems: 
Closed-Vent Systems		Control Device(s) and Closed Vent Systems: 
Complying with § 60.482-10		Control Device(s) and Closed Vent Systems: 
Control Device ID No.		SOP Index No.		Title 40 CFR Part 60, Subpart KKK Fugitive Unit Description		SOP/GOP Index No.		Title 30 TAC § 115.352 Applicable		< 250 Components at Site		Weight Percent VOC		Reciprocating Compressors or Positive Displacement Pumps		SOP/GOP Index No.		Rupture Disks		Instrumentation Systems		Sampling Connection Systems		TVP ≤ 0.002 psia		SOP Index No.		Process Drains		ACR		ACR ID No.		Complying with § 115.352(1)		TVP of Process Fluid VOC < 0.044 psia at 68°F		TVP of Process Fluid VOC > 0.044 psia at 68°F		SOP Index No.		Pressure Relief Valves		ACR		ACR ID No.		Complying with §115.352(1)		TVP of Process Fluid VOC ≤ 0.044 psia at 68° F		TVP of Process Fluid VOC > 0.044 psia at 68° F		SOP Index No.		Open-ended Valves and Lines		ACR		ACR ID No.		Complying with § 115.352(1)		TVP of Process Fluid VOC < 0.044 psia at 68°F		TVP of Process Fluid VOC > 0.044 psia at 68°F		SOP Index No.		Valves (other than pressure relief and open-ended)		ACR		ACR ID No.		Complying with § 115.352(1)		TVP of Process Fluid VOC ≤ 0.044 psia at 68°F		TVP of Process Fluid VOC > 0.044 psia at 68°F		SOP Index No.		Flanges		ACR		ACR ID No.		Complying with § 115.352(1)		TVP of Process Fluid VOC < 0.044 psia at 68°F		TVP of Process Fluid VOC > 0.044 psia at 68°F		SOP Index No.		Agitators		ACR		ACR ID No.		Complying with § 115.352(1)		TVP of Process Fluid VOC < 0.044 psia at 68°F		TVP of Process Fluid VOC > 0.044 psia at 68°F		SOP Index No.		Compressor Seals		ACR		ACR ID No.		Complying with § 115.352(1)		Hydrogen Content to Exceed 50% by Volume		Shaft Seal System		TVP of Process Fluid VOC ≤ 0.044 psia at 68°F		TVP of Process Fluid VOC > 0.044 psia at 68°F		SOP Index No.		Pump Seals		ACR		ACR ID No.		Complying with § 115.352(1)		Shaft Seal System		TVP of Process Fluid VOC ≤ 0.044 psia at 68°F		TVP of Process Fluid VOC > 0.044 psia at 68°F		SOP Index No.		Components Utilizing Alternative Work Practice in § 115.358		Title 30 TAC § 115.358 Fugitive Unit Description		SOP Index No.		Any Component: 
Vacuum Service		Any Component: 
VHAP Service		Pumps		AMEL		AMEL ID No.		Complying with § 61.242-2		SOP Index No.		Compressors		AMEL		AMEL ID No.		Complying with § 61.242-3		SOP Index No.		Pressure Relief Device: 
Gas/Vapor Service		Pressure Relief Device: 
AMEL		Pressure Relief Device: 
AMEL ID No.		Pressure Relief Device: 
Complying with § 61.242-4		Pressure Relief Device: 
Liquid Service		Pressure Relief Device: 
AMEL 		Pressure Relief Device: 
AMEL ID No. 		Pressure Relief Device: 
Complying with § 61.242-8		SOP Index No.		Sampling Connection Systems		AMEL		AMEL ID No.		Complying with § 61.242-5		Open-ended Valves or Lines		AMEL 		AMEL ID No. 		Complying with § 61.242-6		SOP Index No.		Valves		AMEL		AMEL ID No.		Complying with § 61.242-7		Flanges and Other Connectors		AMEL 		AMEL ID No. 		Complying with § 61.242-8		SOP Index No.		Product Accumulator Vessels		AMEL		AMEL ID No.		Complying with § 61.242-9		SOP Index No.		Closed-Vent Systems and Control Devices: 
Vapor Recovery System		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Control Device ID No.		Closed-Vent Systems and Control Devices: 
Complying with § 61.242-11(b)		SOP Index No.		Closed-Vent Systems and Control Devices: 
Enclosed Combustion Device		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with § 61.242-11(c)		Closed-Vent Systems and Control Devices: 
Control Device ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Flare		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with § 61.242-11(d)		Closed-Vent Systems and Control Devices: 
Control Device ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with § 61.242-11(f)(1)		Closed-Vent Systems and Control Devices: 
Title 40 CFR Part 61, Subpart V Fugitive Unit Description		SOP Index No.		Produces Chemicals		Affected Facility		Construction/ Modification Date		Compliance Option		Design Capacity		Produces Heavy Liquid Chemicals		Beverage Alcohol Production		SOP Index No.		Any Component: 
Equipment in VOC Service		Any Component: 
Vacuum Service		Any Component: 
VOC Service		Pumps: 
Light Liquid Service		Pumps: 
EEL		Pumps: 
EEL ID No.		Pumps: 
Complying with § 60.482-2		SOP Index No.		Compressor: 
Compressor		Compressor: 
EEL		Compressor: 
EEL ID No.		Compressor: 
Complying with 60.482-3		Compressor: 
Pressure Relief Devices in Gas/Vapor Service		SOP Index No.		Sampling Connection System: 
Sampling Connection		Sampling Connection System: 
EEL		Sampling Connection System: 
EEL ID No.		Sampling Connection System: 
Complying with 60.482-5		Valves: 
Open-Ended		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with 60.482-6		SOP Index No.		Values: 
Gas/Vapor or Light Liquid Service		Values: 
2.0%		Values: 
EEL		Values: 
EEL ID No.		Values: 
Complying with 60.482-7		SOP Index No.		Pumps: 
Heavy Liquid Service		Pumps: 
EEL		Pumps: 
EEL ID No.		Pumps: 
Complying with 60.482-8		Valves: 
Heavy Liquid Service		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with 60.482-8		SOP Index No.		Pressure Relief Devices: 
Heavy Liquid Service		Pressure Relief Devices: 
EEL		Pressure Relief Devices: 
EEL ID No.		Pressure Relief Devices: 
Complying with 60.482-8		Connectors: 
Flanges and Other Connectors		Connectors: 
EEL		Connectors: 
EEL ID No.		Connectors: 
Complying with 60.482-8		SOP Index No.		Closed Vent Systems and Control Devices: 
Vapor Recovery System		Closed Vent Systems and Control Devices: 
EEL		Closed Vent Systems and Control Devices: 
EEL ID No.		Closed Vent Systems and Control Devices: 
Complying with 60.482-10		Closed Vent Systems and Control Devices: 
Control Device ID.		SOP Index No.		Closed Vent Systems and Control Devices: 
Enclosed Combustion Device		Closed Vent Systems and Control Devices: 
EEL		Closed Vent Systems and Control Devices: 
EEL ID No.		Closed Vent Systems and Control Devices: 
Complying with 60.482-10		Closed Vent Systems and Control Devices: 
Control Device ID.		SOP Index No.		Closed Vent System and Control Device: 
Flare		Closed Vent System and Control Device: Complying with §60.480(f)		Closed Vent System and Control Device: 
EEL		Closed Vent System and Control Device: 
EEL ID No.		Closed Vent System and Control Device: 
Complying with 60.482-10		Closed Vent System and Control Device: 
Control Device ID.		SOP Index No.		Closed Vent System and Control Devices: 
CVS(or Vapor Collection System)		Closed Vent System and Control Devices: 
EEL		Closed Vent System and Control Devices: 
EEL ID No.		Closed Vent System and Control Devices: 
Complying with 60.482-10		SOP Index No.		Title 40 CFR Part 60, Subpart VV Fugitive Unit Description		SOP Index No.		Manufactured Product		Continuous Process		Construction/ Modification Date		VOC Service		Design Capacity		Equipment in Vacuum Service		VOC Service Less Than 300 Hours		SOP Index No.		Pumps: 
Light Liquid Service		Pumps: 
EEL		Pumps: 
EEL ID No.		Pumps: 
Complying with § 60.482-2		Pumps: 
Heavy Liquid Service		Pumps: 
EEL 		Pumps: 
EEL ID No. 		Pumps: 
Complying with § 60.482-8		SOP Index No.		Flanges and Other Connectors		EEL		EEL ID No.		Complying with § 60.482-8		Compressors		EEL 		EEL ID No. 		Complying with § 60.482-3		SOP Index No.		Pressure Relief Devices: 
Gas/Vapor Service		Pressure Relief Devices: 
Light Liquid or Heavy Liquid Service		Pressure Relief Devices: 
EEL		Pressure Relief Devices: 
EEL ID No.		Pressure Relief Devices: 
Complying with § 60.482-8		Sampling Connection Systems		EEL		EEL ID No.		Complying with § 60.482-5		SOP Index No.		Valves: 
Gas/Vapor or Light Liquid Service		Valves: 
2.0%		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with § 60.482-7		Valves: 
Heavy Liquid Service		Valves: 
EEL 		Valves: 
EEL ID No. 		Valves: 
Complying with § 60.482-8		SOP Index No.		Open-ended Valves or Lines		EEL		EEL ID No.		Complying with § 60.482-6		Closed-Vent (or Vapor Collection) Systems		EEL 		EEL ID No. 		Complying with § 60.482-10		SOP Index No.		Vapor Recovery System		EEL		EEL ID No.		Complying with § 60.482-10		Control Device ID No.		Enclosed Combustion Device		EEL 		EEL ID No. 		Complying with § 60.482-10 		Control Device ID No. 		SOP Index No.		Flare		BEEL		9BEEL ID No.		Complying with § 60.482-10		Control Device ID No.		Title 40 CFR Part 60, Subpart DDD Fugitive Unit Description		SOP Index No.		Design Capacity		Any Component in Benzene Service		AMEL		AMEL ID No.		SOP Index No.		VOC Weight Percent		2-Inch Valves		Title 30 TAC § 115.322 Fugitive Unit Description		SOP Index No.		Pump Seals		ACR		ACR ID No.		Complying with § 115.327(3) and § 115.322(1)		Remaining Components Complying with § 115.322(1)		SOP Index No.		Valves (Other Than Elevated or Pressure Relief Valves): 
Gaseous VOC Service		Valves (Other Than Elevated or Pressure Relief Valves): 
ACR		Valves (Other Than Elevated or Pressure Relief Valves): 
ACR ID No.		Valves (Other Than Elevated or Pressure Relief Valves): 
Complying with § 115.327(5) and § 115.322(1)		Valves (Other Than Elevated or Pressure Relief Valves): 
Remaining Components Complying with § 115.322(1)		Valves (Other Than Elevated or Pressure Relief Valves): 
Liquid VOC Service		Valves (Other Than Elevated or Pressure Relief Valves): 
ACR 		Valves (Other Than Elevated or Pressure Relief Valves): 
ACR ID No. 		Valves (Other Than Elevated or Pressure Relief Valves): 
Complying with § 115.327(3) or (5) and § 115.322(1)		Valves (Other Than Elevated or Pressure Relief Valves): 
Remaining Components Complying with § 115.322(1) 		SOP Index No.		Process Drains		ACR		ACR ID No.		Complying with § 115.327(3) and § 115.322(1)		Remaining Components Complying with § 115.322(1)		Compressor Seals		ACR 		ACR ID No. 		Complying with § 115.327(3) or (6) and § 115.322(1)		Remaining Components Complying with § 115.322(1) 		SOP Index No.		Elevated Valves		ACR		ACR ID No.		Complying with § 115.327(3) or (5) and § 115.322(1)		Remaining Components Complying with § 115.322(1)		Pressure Relief Valve in Gaseous VOC Service		ACR 		ACR ID No. 		Complying with § 115.327(3) or (5) and § 115.322(1) 		Remaining Components Complying with § 115.322(1) 		SOP Index No.		Connectors		ACR		ACR ID No.		Complying with § 115.327(3) and § 115.322(1)		Remaining Components Complying with § 115.322(1)		Components Complying with § 115.358		SOP Index No.		Construction/Modification Date		Affected Facility Covered by 40 CFR 60 Subparts VV or KKK		SOP Index No.		Vacuum Service		Pumps: 
Light Liquid Service		Pumps: 
EEL		Pumps: 
EEL ID No.		Pumps: 
Complying with § 60.482-2		Pumps: 
Heavy Liquid Service		Pumps: 
EEL 		Pumps: 
EEL ID No. 		Pumps: 
Complying with § 60.482-8		SOP Index No.		Compressors: 
Any Compressors		Compressors: 
Compressors in Hydrogen Service		Compressors: 
Reciprocating Compressors that became an affected facility under § 60.14 or § 60.15		Compressors: 
EEL		Compressors: 
EEL ID No.		Compressors: 
Complying with § 60.482-3		SOP Index No.		Pressure Relief Devices: 
Gas/Vapor Service		Pressure Relief Devices: 
Light Liquid Service		Pressure Relief Devices: 
EEL		Pressure Relief Devices: 
EEL ID No.		Pressure Relief Devices: 
Complying with § 60.482-8		Pressure Relief Devices: 
Heavy Liquid Service		Pressure Relief Devices: 
EEL 		Pressure Relief Devices: 
EEL ID No. 		Pressure Relief Devices: 
Complying with § 60.482-8 		SOP Index No.		Sampling Connection Systems: 
Any Sampling Connection Systems		Sampling Connection Systems: 
EEL		Sampling Connection Systems: 
EEL ID No.		Sampling Connection Systems: 
Complying with § 60.482-5		Open-ended Valves or Lines: 
Any Open-ended Valves or Lines		Open-ended Valves or Lines: 
Valves or Lines Containing Asphalt		Open-ended Valves or Lines: 
EEL		Open-ended Valves or Lines: 
EEL ID No.		Open-ended Valves or Lines: 
Complying with § 60.482-6		SOP Index No.		Valves: 
Gas/Vapor or Light Liquid Service		Valves: 
Compliance with § 60.483-1		Valves: 
Compliance with § 60.483-2		Valves: 
Leakless Phase III Valves		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with§ 60.482-7		SOP Index No.		Valves: 
Heavy Liquid Service		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with § 60.482-8		Flanges and Other Connectors: 
Flanges and Other Connectors		Flanges and Other Connectors: 
EEL		Flanges and Other Connectors: 
EEL ID No.		Flanges and Other Connectors: 
Complying with § 60.482-8		SOP Index No.		Closed-Vent Systems and Control Devices: 
Vapor Recovery System		Closed-Vent Systems and Control Devices: 
EEL		Closed-Vent Systems and Control Devices: 
EEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with § 60.482-10		Closed-Vent Systems and Control Devices: 
Control Device ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Enclosed Combustion Device		Closed-Vent Systems and Control Devices: 
EEL		Closed-Vent Systems and Control Devices: 
EEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with § 60.482-10		Closed-Vent Systems and Control Devices: 
Control Device ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Flare		Closed-Vent Systems and Control Devices: 
EEL		Closed-Vent Systems and Control Devices: 
EEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with § 60.482-10		Closed-Vent Systems and Control Devices: 
Control Device ID No.		SOP Index No.		Closed-Vent (or Vapor Collection) Systems		EEL		EEL ID No.		Complying with § 60.482-10		Title 40 CFR Part 60, Subpart GGG Fugitive Unit Description		SOP Index No.		Equipment Type		Non Research and Development/Batch Processes		Vacuum Service		Less Than 300 Operating Hours		Heavy Liquid Service		AMEL		SOP Index No.		Enclosed-Vented Process Unit AMEL		Heavy Liquid Service		Batch Process AMEL		Pressure Test		Heavy Liquid Service 		General AMEL		AMEL ID No.		Heavy Liquid Service  		Units Without An AMEL		SOP Index No.		Pumps: 
Light Liquid Service		Pumps: 
Heavy Liquid Service		Compressors: 
Any		Pressure Relief Devices: 
Gas/Vapor Service		Pressure Relief Devices: 
Liquid Service		Pressure Relief Devices: 
Heavy Liquid Service		Sampling Connection Systems: 
Any		Sampling Connection Systems: 
Heavy Liquid Service		SOP Index No.		Open-Ended Valves or Lines: 
Any		Open-Ended Valves or Lines: 
Heavy Liquid Service		Valves: 
Gas/Vapor or Light Liquid Service		Valves: 
Heavy Liquid Service		Connectors: 
Gas/Vapor or Light Liquid Service		Connectors: 
Heavy Liquid Service		SOP Index No.		Agitators: 
Gas/Vapor or Light Liquid Service		Agitators: 
Heavy Liquid Service		Instrumentation Systems: 
Any		Instrumentation Systems: 
Heavy Liquid Service		Surge Control Vessels or Bottom Receivers: 
Any		Surge Control Vessels or Bottom Receivers: 
Heavy Liquid Service		SOP Index No.		Closed-Vent System: 
Any		Closed-Vent System: 
Recovery or Recapture Devices		Closed-Vent System: 
Control Device ID No.		Closed-Vent System: 
Enclosed Combustion Devices		Closed-Vent System: 
Control Device ID No. 		Closed-Vent System: 
Flares		Closed-Vent System: 
Control Device ID No.  		SOP Index No.		Bypass Lines		Unsafe To Inspect		Difficult To Inspect		Employee Number		Title 40 CFR Part 63, Subpart H Fugitive Unit Description		SOP Index No.		Process Type		Designated HAPs		AMEL		AMEL ID No.		SOP Index No.		Relief Valves		Loading and Unloading		Slip Gauges		Pumps: 
In process Wastewater Streams		Pumps: 
Rotating Pumps		Pumps: 
Reciprocating Pumps		Compressors: 
Rotating Compressors		Compressors: 
Reciprocating Compressors		SOP Index No.		Agitator		Sampling Equipment		Valves		Approved Leak Detection Plan		Open-ended Valves or Lines		Multiple Process Service Line		Flare		Control Device ID No.		SOP Index No.		Enclosed Combustion Device		Control Device ID No.		Vapor Recovery System		Control Device ID No. 		Title 40 CFR Part 61, Subpart F Fugitive Unit Description		SOP Index No.		Existing Source		Complying With Title 40 CFR Part 60, Subpart VV		AMEL		SOP Index No.		Enclosed-Vented Process Unit AMEL		Heavy Liquid Service		General AMEL		Heavy Liquid Service 		AMEL ID No.		Units Without An AMEL		SOP Index No.		Pumps: 
Light Liquid Service		Non-Reciprocating Pumps: 
Heavy Liquid Service		Compressors: 
Hydrogen Service		Compressors: 
Not in Hydrogen Service		Pressure Relief Devices: 
Gas/Vapor Service		Pressure Relief Devices: 
Liquid Service		Sampling Connection Systems: 
Any		Sampling Connection Systems: 
Heavy Liquid Service		SOP Index No.		Open-Ended Valves or Lines: 
Any		Open-Ended Valves or Lines: 
Heavy Liquid Service		Valves: 
Gas/Vapor or Light Liquid Service		Valves: 
Monitoring Connectors		Valves: 
Leakless Phase III Valves		Valves: 
Heavy Liquid Service		Connectors: 
Gas/Vapor or Light Liquid Service		Connectors: 
Monitoring Valves		Connectors: 
Subpart H Program		Connectors: 
Random 200		Connectors: 
Heavy Liquid Service		SOP Index No.		Instrumentation Systems: 
Any		Closed-Vent Systems: 
Heavy Liquid Service		Closed-Vent Systems: 
Any		Closed-Vent Systems: 
Recovery or Recapture Devices		Closed-Vent Systems: 
Control Device ID No.		SOP Index No.		Closed Vent Systems: 
Enclosed Combustion Devices		Closed Vent Systems: 
Control Device ID No.		Closed Vent Systems: 
Flares		Closed Vent Systems: 
Control Device ID No. 		Closed Vent Systems: 
Bypass Lines		Closed Vent Systems: 
Unsafe to Inspect		Closed Vent Systems: 
Difficult to Inspect		SOP Index No.		Any: 
Vacuum Service		Pumps: 
Light Liquid Service		Pumps: 
EEL		Pumps: 
EEL ID No.		Pumps: 
Complying with § 60.482-2		Pumps: 
Heavy Liquid Service		Pumps: 
EEL 		Pumps: 
EEL ID No. 		Pumps: 
Complying with § 60.482-8		SOP Index No.		Compressors: 
Hydrogen Service		Compressors: 
Not in Hydrogen Service		Compressors: 
EEL		Compressors: 
EEL ID No.		Compressors: 
Complying with § 60.482-3		SOP Index No.		Pressure Relief Devices: 
Gas/Vapor Service		Pressure Relief Devices: 
Light Liquid Service		Pressure Relief Devices: 
EEL		Pressure Relief Devices: 
EEL ID No.		Pressure Relief Devices: 
Complying with § 60.482-8		SOP Index No.		Pressure Relief Devices: 
Heavy Liquid Service		Pressure Relief Devices: 
EEL		Pressure Relief Devices: 
EEL ID No.		Pressure Relief Devices: 
Complying with § 60.482-8		Sampling Connection Systems		EEL		EEL ID No.		Complying with § 60.482-5		SOP Index No.		Open-ended Valves or Lines		EEL		EEL ID No.		Complying with § 60.482-6		Valves: 
Gas/Vapor or Light Liquid Service		Valves: 
2.0%		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with § 60.482-7		SOP Index No.		Valves: 
Heavy Liquid Service		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with § 60.482-8		Flanges and Other Connectors		EEL		EEL ID No.		Complying with § 60.482-8		SOP Index No.		Closed-Vent Systems and Control Devices: 
Vapor Recovery System		Closed-Vent Systems and Control Devices: 
EEL		Closed-Vent Systems and Control Devices: 
EEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with § 60.482-10		Closed-Vent Systems and Control Devices: 
Control Device ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Enclosed Combustion Device		Closed-Vent Systems and Control Devices: 
EEL		Closed-Vent Systems and Control Devices: 
EEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with § 60.482-10		Closed-Vent Systems and Control Devices: 
Control Device ID No.		SOP Index No.		Closed-Vent System and Control Devices: 
Flare		Closed-Vent System and Control Devices: 
Control Device ID No.		Closed-Vent System and Control Devices: 
Closed Vent (or Vapor Collection) Systems		Closed-Vent System and Control Devices: 
EEL		Closed-Vent System and Control Devices: 
EEL ID No.		Closed-Vent System and Control Devices: 
Complying with § 60.482-10		SOP Index No.		Pressure Relief Devices in Gas/Vapor Service: 
Routing to Control		Pressure Relief Devices in Gas/Vapor Service: 
§63.684(j)(5) Exemptions		Pressure Relief Devices in Gas/Vapor Service: 
Pilot-Operated PRD		Pressure Relief Devices in Gas/Vapor Service: 
Balanced Bellows PRD		Pressure Relief Devices in Gas/Vapor Service: 
Control Device Type		Pressure Relief Devices in Gas/Vapor Service: 
Control Device ID No.		Pressure Relief Devices in Gas/Vapor Service: 
Alternate Parameter Monitoring		Pressure Relief Devices in Gas/Vapor Service: 
Continuous Operating Parameter Alternative		Pressure Relief Devices in Gas/Vapor Service: 
Alternate ID No.		Pressure Relief Devices in Gas/Vapor Service: 
Automated Data Recording		SOP Index No.		Pressure Relief Devices in Liquid Service (MACT H) or Light Liquid Service (NSPS VV): 
§63.684(j)(5) Exemptions		Pressure Relief Devices in Liquid Service (MACT H) or Light Liquid Service (NSPS VV): 
Routing to Control		Pressure Relief Devices in Liquid Service (MACT H) or Light Liquid Service (NSPS VV): 
Control Device Type		Pressure Relief Devices in Liquid Service (MACT H) or Light Liquid Service (NSPS VV): 
Control Device ID No.		Pressure Relief Devices in Liquid Service (MACT H) or Light Liquid Service (NSPS VV): 
Alternate Parameter Monitoring		Pressure Relief Devices in Liquid Service (MACT H) or Light Liquid Service (NSPS VV): 
Continuous Operating Parameter Alternative		Pressure Relief Devices in Liquid Service (MACT H) or Light Liquid Service (NSPS VV): 
Alternate ID No.		Pressure Relief Devices in Liquid Service (MACT H) or Light Liquid Service (NSPS VV): 
Automated Data Recording		Title 40 CFR Part 63, Subpart CC Fugitive Unit Description		SOP/GOP Index No.		AMEL		AMEL ID No.		Subject to Another Regulation		VHAP Weight Percent		< 300 Operating Hours		Vacuum Service		Sampling Connection Systems		SOP Index No.		Pumps		Design Capacity < 283,000		AMEL		AMEL ID No.		Complying with § 61.242-2		SOP Index No.		Compressors		Reciprocating Compressor in Wet Gas Service		AMEL		AMEL ID No.		Complying with § 61.242-3		SOP Index No.		Pressure Relief Devices (In Gas/Vapor Service)		Relief Device Monitoring		Design Capacity < 283,000		AMEL		AMEL ID No.		Complying with § 61.242-4		SOP Index No.		Pressure Relief Devices (In Liquid Service)		AMEL		AMEL ID No.		Complying with § 61.242-8		SOP Index No.		Open-ended Valves or Lines		AMEL		AMEL ID No.		Complying with § 61.242-6		SOP Index No.		Valves		Design Capacity < 283,000		AMEL		AMEL ID No.		Complying with § 61.242-7		SOP Index No.		Flanges and Other Connectors		AMEL		AMEL ID No.		Complying with § 61.242-8		SOP Index No.		Product Accumulator Vessels		AMEL		AMEL ID No.		Control Device ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Vapor Recovery System		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with § 61.242-11(b)		Closed-Vent Systems and Control Devices: 
Control Device ID No		SOP Index No.		Closed-Vent Systems and Control Devices: 
Enclosed Combustion Device		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with § 61.242-11(c)		Closed-Vent Systems and Control Devices: 
Control Device ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Flare		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with § 61.242-11(d)		Closed-Vent Systems and Control Devices: 
Control Device ID No.		SOP Index No.		Closed-Vent Systems: 
AMEL		Closed-Vent Systems: 
AMEL ID No.		Closed-Vent Systems: 
Complying § 61.242 11(f)(1)		Title 40 CFR Part 63, Subpart HH Fugitive Unit Description		SOP Index No.		Equipment Type		Vacuum Service		Enclosed-Vented Process Unit AMEL		Batch Process AMEL		Pressure Test		Heavy Liquid Service		SOP Index No.		Pumps in Light Liquid Service		AMEL		AMEL ID No.		Complying with § 63.163		Compressors		AMEL 		AMEL ID No. 		Complying with § 63.164		SOP Index No.		Pressure Relief Devices in Gas/Vapor Service		AMEL		AMEL ID No.		Complying with § 63.165		Sampling Connection Systems		AMEL 		AMEL ID No. 		Complying with § 63.166		SOP Index No.		Open-ended Valves or Lines		AMEL		AMEL ID No.		Complying with § 63.167		Valves in Gas/Vapor or Light Liquid Service		AMEL 		AMEL ID No. 		Complying with § 63.168		SOP Index No.		Pumps in Heavy Liquid Service		AMEL		AMEL ID No.		Complying with § 63.169		Valves in Heavy Liquid Service		AMEL 		AMEL ID No. 		Complying with § 63.169 		SOP Index No.		Connectors in Heavy Liquid Service		AMEL		AMEL ID No.		Complying with § 63.169		Agitators in Heavy Liquid Service		AMEL 		AMEL ID No. 		Complying with § 63.169 		SOP Index No.		Instrumentation Systems		AMEL		AMEL ID No.		Complying with § 63.169		Pressure Relief Devices in Liquid Service		AMEL 		AMEL ID No. 		Complying with § 63.169 		SOP Index No.		Surge Control Vessels or Bottoms Receivers		§ 63.502(b)(1)-(7) Criteria		Vapor Pressure Criteria		Compliance with § 63.119(b) or (c)		Routed to Process		SOP Index No.		Agitators in Gas/Vapor or Light Liquid Service		AMEL		AMEL ID No.		Complying with § 63.173		Connectors in Gas/Vapor or Light Liquid Service		AMEL 		AMEL ID No. 		Complying with § 63.174		SOP Index No.		Heat Exchange Systems		Subpart Compliance		Cooling Water Monitored		Closed-Vent Systems		AMEL		AMEL ID No.		Complying with § 63.172		SOP Index No.		Recovery or Recapture Devices		AMEL		AMEL ID No.		Complying with § 63.172		Control Device ID No.		SOP Index No.		Enclosed Combustion Devices		AMEL		AMEL ID No.		Complying with § 63.172		Control Device ID No.		SOP Index No.		Flares		AMEL		AMEL ID No.		Complying with § 63.172		Control Device ID No.		Title 40 CFR Part 63, Subpart U Fugitive Unit Description		SOP Index No.		Equipment Type		Product Produced		Process Type		Vacuum Service		SOP Index No.		Enclosed Vented Process Unit AMEL		Batch Process AMEL		Pressure Test		Heavy Liquid Service		SOP Index No.		Pumps in Light Liquid Service		AMEL		AMEL ID No.		Complying with § 63.163		Compressors		AMEL 		AMEL ID No. 		Complying with § 63.164		SOP Index No.		Pressure Relief Devices in Gas/Vapor Service		AMEL		AMEL ID No.		Complying with § 63.165		Sampling Connection Systems		AMEL 		AMEL ID No. 		Complying with § 63.166		SOP Index No.		Open-ended Valves or Lines		AMEL		AMEL ID No.		Complying with § 63.167		Valves in Gas/Vapor or Light Liquid Service		AMEL 		AMEL ID No. 		Complying with § 63.168		SOP Index No.		Pumps in Heavy Liquid Service		AMEL		AMEL ID No.		Complying with § 63.169		Valves in Heavy Liquid Service		AMEL 		AMEL ID No. 		Complying with § 63.169 		SOP Index No.		Connectors in Heavy Liquid Service		AMEL		AMEL ID No.		Complying with § 63.169		Agitators in Heavy Liquid Service		AMEL 		AMEL ID No. 		Complying with § 63.169 		SOP Index No.		Instrumentation Systems		AMEL		AMEL ID No.		Complying with § 63.169		Pressure Relief Devices in Liquid Service		AMEL 		AMEL ID No. 		Complying with § 63.169 		SOP Index No.		Surge Control Vessels or Bottoms Receivers		Vapor Pressure Criteria		Compliance with § 63.119(b) or (c)		Routed to Process		SOP Index No.		Agitators in Gas/Vapor or Light Liquid Service		AMEL		AMEL ID No.		Complying with § 63.173		Connectors in Gas/Vapor or Light Liquid Service		AMEL 		AMEL ID No. 		Complying with § 63.174		SOP Index No.		Closed-Vent System and Control Devices: 
Closed-Vent Systems		Closed-Vent System and Control Devices: 
AMEL		Closed-Vent System and Control Devices: 
AMEL ID No.		Closed-Vent System and Control Devices: 
Complying with § 63.172		SOP Index No.		Closed-Vent Systems and Control Devices: 
Recovery or Recapture Devices		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with § 63.172		Closed-Vent Systems and Control Devices: 
Control Device ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Enclosed Combustion Devices		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with § 63.172		Closed-Vent Systems and Control Devices: 
Control Device ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Flares		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with § 63.172		Closed-Vent Systems and Control Devices: 
Control Device ID No.		Title 40 CFR Part 63, Subpart JJJ Fugitive Unit Description		SOP/GOP Index No.		Title 30 TAC § 115.780 Applicable		Less Than 250 Components at Site		Weight Percent HRVOC		Pumps with Shaft Seal System		Compressors with Shaft Seal System		Agitators with Shaft Seal System		SOP/GOP Index No.		Process Drains		ACR		ACR ID No.		Complying with § 115.781(b)(9)		Pressure Relief Valves		ACR 		ACR ID No. 		Complying with § 115.781(b)(9) 		SOP Index No.		Open-ended Valves or Lines		ACR		ACR ID No.		Complying with § 115.781(b)(9)		Bypass Line Valves		ACR 		ACR ID No. 		Complying with § 115.781(b)(9) 		SOP Index No.		Valves (other than pressure relief, open-ended, and bypass line)		ACR		ACR ID No.		Complying with § 115.781(b)(9)		Flanges or Other Connectors		ACR 		ACR ID No. 		Complying with § 115.781(b)(9) 		SOP Index No.		Compressor Seals		ACR		ACR ID No.		Complying with § 115.781(b)(9)		Pump Seals		ACR 		ACR ID No. 		Complying with § 115.781(b)(9) 		SOP Index No.		Agitators		ACR		ACR ID No.		Complying with § 115.781(b)(9)		Heat Exchanger Heads, Sight Glasses, Meters, Gauges, Sampling Connections, Bolted Manways, Hatches, Sump Covers, Junction Box Vents, or Covers and Seals on VOC Water Separators		ACR 		ACR ID No. 		Complying with § 115.781(b)(9) 		SOP/GOP Index No.		Alternative Work Practice in § 115.358		Title 30 TAC § 115.358 Fugitive Unit Description		SOP Index No.		Produces Chemicals		Affected Facility		Construction/Modification Date		Compliance Option		Design Capacity		Facility Type		SOP Index No.		Pumps: 
Light Liquid Service		Pumps: 
EEL		Pumps: 
EEL ID No.		Pumps: 
Complying with 60.482-2a		SOP Index No.		Compressor: 
Compressor		Compressor: 
EEL		Compressor: 
EEL ID No.		Compressor: 
Complying with 60.482-3a		Pressure Relief Devices: 
Gas/Vapor Service		SOP Index No.		Sampling Connection System: 
Sampling Connection		Sampling Connection System: 
EEL		Sampling Connection System: 
EEL ID No.		Sampling Connection System: 
Complying with 60.482-5a		Valves: 
Open-Ended		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with 60.482-6a		SOP Index No.		Valves: 
Gas/Vapor or Light Liquid Service		Valves: 
2.0%		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with 60.482-7a		SOP Index No.		Pumps: 
Heavy Liquid Service		Pumps: 
EEL		Pumps: 
EEL ID No.		Pumps: 
Complying with 60.482-8a		Valves: 
Heavy Liquid Service		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with 60.482-8a		SOP Index No.		Pressure Relief Devices: 
Heavy or Light Liquid Service		Pressure Relief Devices: 
EEL		Pressure Relief Devices: 
EEL ID No.		Pressure Relief Devices: 
Complying with 60.482-8a		Connectors: 
Heavy Liquid Service		Connectors: 
EEL		Connectors: 
EEL ID No.		Connectors: 
Complying with 60.482-8a		SOP Index No.		Closed-Vent Systems and Control Devices: 
Vapor Recovery System		Closed-Vent Systems and Control Devices: 
EEL		Closed-Vent Systems and Control Devices: 
EEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with 60.482-10a		Closed-Vent Systems and Control Devices: 
Control Device ID.		SOP Index No.		Closed Vent Systems and Control Devices: 
Enclosed Combustion Device		Closed Vent Systems and Control Devices: 
EEL		Closed Vent Systems and Control Devices: 
EEL ID No.		Closed Vent Systems and Control Devices: 
Complying With 60.482-10a		Closed Vent Systems and Control Devices: 
Control Device ID.		SOP Index No.		Control Devices: 
Flare		Control Devices: 
EEL		Control Devices: 
EEL ID No.		Control Devices: 
Complying with 60.482-10a		Control Devices: Complying with §60.480a(f)		Control Devices: 
Control Device ID.		SOP Index No.		Control Devices: 
CVS		Control Devices: 
EEL		Control Devices: 
EEL ID No.		Control Devices: 
Complying with 60.482-10a		SOP Index No.		Title 40 CFR Part 60, Subpart VVa Fugitive Unit Description		SOP Index No.		Construction/Modification Date		Affected Facility Covered by 40 CFR 60 Subparts VVa or KKK		SOP Index No.		Pumps: 
Vacuum Service		Pumps: 
Light Liquid Service		Pumps: 
EEL		Pumps: 
EEL ID No.		Pumps: 
Complying with § 60.482-2a		Pumps: 
Heavy Liquid Service		Pumps: 
EEL 		Pumps: 
EEL ID No. 		Pumps: 
Complying with § 60.482-3a		SOP Index No.		Compressors: 
Any Compressors		Compressors: 
Compressors in Hydrogen Service		Compressors: 
Reciprocating Compressors that became an affected facility under § 60.14 or § 60.15		Compressors: 
EEL		Compressors: 
EEL ID No.		Compressors: 
Complying with § 60.482-3a		SOP Index No.		Sampling and Connection Systems: 
Sampling Connection Systems		Sampling and Connection Systems: 
EEL		Sampling and Connection Systems: 
EEL ID No.		Sampling and Connection Systems: 
Complying with § 60.482-5a		Open-Ended Valves or Lines: 
Open-ended Valves or Lines		Open-Ended Valves or Lines: 
Valves or Lines Containing Asphalt		Open-Ended Valves or Lines: 
EEL		Open-Ended Valves or Lines: 
EEL ID No.		Open-Ended Valves or Lines: 
Complying with § 60.482-6a		SOP Index No.		Valves: 
Gas/Vapor or Light Liquid Service		Valves: 
Alternative Compliance with § 60.483-1a		Valves: 
Alternative Compliance with § 60.483-2a		Valves: 
Leakless Phase III Valves		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with § 60.482-7a		SOP Index No.		Valves: 
Heavy Liquid Service		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with § 60.482-8a		Pressure Relief Devices: 
Gas/Vapor Service		Pressure Relief Devices: 
Light Liquid Service		Pressure Relief Devices: 
EEL		Pressure Relief Devices: 
EEL ID No.		Pressure Relief Devices: 
Complying with § 60.482-8a		SOP Index No.		Pressure Relief Devices: 
Heavy Liquid Service		Pressure Relief Devices: 
EEL		Pressure Relief Devices: 
EEL ID No.		Pressure Relief Devices: 
Complying with § 60.482-8a		Connectors: 
Heavy Liquid Service		Connectors: 
EEL		Connectors: 
EEL ID No.		Connectors: 
Complying with § 60.482-8a		SOP Index No.		Connectors Closed-Vent Systems and Control Devices: 
Gas/Vapor or Light Liquid Service		Connectors Closed-Vent Systems and Control Devices: 
Vapor Recovery System		Connectors Closed-Vent Systems and Control Devices: 
EEL		Connectors Closed-Vent Systems and Control Devices: 
EEL ID No.		Connectors Closed-Vent Systems and Control Devices: 
Complying with § 60.482-10a		Connectors Closed-Vent Systems and Control Devices: 
Control Device ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Enclosed Combustion Device		Closed-Vent Systems and Control Devices: 
EEL		Closed-Vent Systems and Control Devices: 
EEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with § 60.482-10a		Closed-Vent Systems and Control Devices: 
Control Device ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Flare		Closed-Vent Systems and Control Devices: 
EEL		Closed-Vent Systems and Control Devices: 
EEL ID No.		Closed-Vent Systems and Control Devices: 
Complying With § 60.482-10a		Closed-Vent Systems and Control Devices: 
Control Device ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Closed-Vent (or Vapor Collection) Systems		Closed-Vent Systems and Control Devices: 
EEL		Closed-Vent Systems and Control Devices: 
EEL ID No.		Closed-Vent Systems and Control Devices: 
Complying With § 60.482-10a		SOP Index No.		Title 40 CFR Part 60, Subpart GGGa Fugitive Unit Description		SOP/GOP Index No.		Construction/Modification Date		Centrifugal Compressor		Control Option		Control Device ID No.		Combustion Device Compliance Option		Performance Test		Bypass Device		SOP/GOP Index No.		Construction/Modification Date		Reciprocating Compressor		AMEL		Bypass Device		SOP/GOP Index No.		Construction/Modification Date		Pneumatic Controller		SOP/GOP Index No.		Construction/Modification Date		Pneumatic Pump		Control Option		Control Device ID No.		Bypass Device		SOP/GOP Index No.		Construction/Modification Date		Fugitive Component		AMEL		Alternative GHG and VOC		Subject to Another Regulation		SOP/GOP Index No.		Any VOC Service Less Than 300 Hrs		Any Vacuum Service		Pumps: 
Light Liquid Service		Pumps: 
Design Capacity < 10MM		Pumps: 
AMEL		Pumps: 
AMEL ID No.		Pumps: 
Complying with 60.482-2a		SOP/GOP Index No.		Pressure Relief Devices: 
Gas/Vapor Service		Pressure Relief Devices: 
Design Capacity < 10MM		Pressure Relief Devices: 
AMEL		Pressure Relief Devices: 
Complying with 60.482-4a		SOP/GOP Index No.		Valves: 
Open-Ended		Valves: 
AMEL		Valves: 
AMEL ID No.		Valves: 
Complying with 60.482-6a		SOP/GOP Index No.		Valves: 
Gas/Vapor or Light Liquid Service		Valves: 
Design Capacity < 10MM		Valves: 
2.0%		Valves: 
AMEL		Valves: 
AMEL ID No.		Valves: 
Complying with 60.482-7a		SOP/GOP Index No.		Pumps: 
Heavy Liquid Service		Pumps: 
AMEL		Pumps: 
AMEL ID No.		Pumps: 
Complying with 60.482-8a		Valves: 
Heavy Liquid Service		Valves: 
AMEL		Valves: 
AMEL ID No.		Valves: 
Complying with 60.482-8a		SOP/GOP Index No.		Pressure Relief Devices: 
Heavy or Light Liquid Service		Pressure Relief Devices: 
AMEL		Pressure Relief Devices: 
AMEL ID No.		Pressure Relief Devices: 
Complying with 60.482-8a		Connectors: 
Heavy Liquid Service		Connectors: 
AMEL		Connectors: 
AMEL ID No.		Connectors: 
Complying with 60.482-8a		SOP/GOP Index No.		Closed-Vent Systems and Control Devices: 
Vapor Recovery System		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with 60.482-10a		Closed-Vent Systems and Control Devices: 
Control Device ID No.		SOP/GOP Index No.		Closed-Vent Systems and Control Devices: 
Enclosed Combustion Device		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with 60.482-10a		Closed-Vent Systems and Control Devices: 
Control Device ID No.		SOP/GOP Index No.		Control Devices: 
Flare		Control Devices: 
AMEL		Control Devices: 
AMEL ID No.		Control Devices: 
Complying with 60.482-10a		Control Devices: 
Control Device ID No.		SOP/GOP Index No.		Control Devices: 
CVS		Control Devices: 
AMEL		Control Devices: 
AMEL ID No.		Control Devices: 
Complying with 60.482-10a		SOP/GOP Index No.		Title 40 CFR Part 60, Subpart OOOOa Fugitive Unit Description		SOP/GOP Index No.		Construction/ Modification Date		Centrifugal Compressor		Control Option		Control Device ID No.		Combustion Device Compliance Option		Performance Test		Bypass Device		SOP/GOP Index No.		Construction/ Modification Date		Reciprocating Compressor		Bypass Device		SOP/GOP Index No.		Construction/ Modification Date		Pneumatic Controller		SOP/GOP Index No.		Subject to Another Subpart		Construction/Modification Date		SOP/GOP Index No.		Any Vacuum Service		Pumps: 
Light Liquid Service		Pumps: 
Design Capacity < 10MM		Pumps: 
AMEL		Pumps: 
AMEL ID No.		Pumps: 
Complying with 60.482-2a		SOP/GOP Index No.		Pressure Relief Devices: 
Gas/Vapor Service		Pressure Relief Devices: 
Design Capacity < 10MM		Pressure Relief Devices: 
AMEL		Pressure Relief Devices: 
AMEL ID No.		Pressure Relief Devices: 
Complying with 60.482-4a		SOP/GOP Index No.		Open-ended Valves or Lines		AMEL		AMEL ID No.		Complying with 60.482-6a		SOP/GOP Index No.		Valves: 
Gas/Vapor or Light Liquid Service		Valves: 
Design Capacity < 10MM		Valves: 
2.0%		Valves: 
AMEL		Valves: 
AMEL ID No.		Valves: 
Complying with 60.482-7a		SOP/GOP Index No.		Pumps: 
Heavy Liquid Service		Pumps: 
AMEL		Pumps: 
AMEL ID No.		Pumps: 
Complying with 60.482-8a		Valves: 
Heavy Liquid Service		Valves: 
AMEL		Valves: 
AMEL ID No.		Valves: 
Complying with 60.482-8a		SOP/GOP Index No.		Heavy or Light Liquid Service		AMEL		AMEL ID No.		Complying with 60.482-8a		Heavy Liquid Service		AMEL 		AMEL ID No. 		Complying with 60.482-8a 		SOP/GOP Index No.		Closed Vent Systems and Control Devices: 
Vapor Recovery System		Closed Vent Systems and Control Devices: 
AMEL		Closed Vent Systems and Control Devices: 
AMEL ID No.		Closed Vent Systems and Control Devices: 
Complying with 60.482-10a		Closed Vent Systems and Control Devices: 
Control Device ID No.		SOP/GOP Index No.		Closed Vent Systems and Control Devices: 
Enclosed Combustion Device		Closed Vent Systems and Control Devices: 
AMEL		Closed Vent Systems and Control Devices: 
AMEL ID No.		Closed Vent Systems and Control Devices: 
Complying with 60.482-10a		Closed Vent Systems and Control Devices: 
Control Device ID No.		SOP/GOP Index No.		Closed Vent Systems and Control Devices Control Devices: 
Flare		Closed Vent Systems and Control Devices Control Devices: 
AMEL		Closed Vent Systems and Control Devices Control Devices: 
AMEL ID No.		Closed Vent Systems and Control Devices Control Devices: 
Complying with 60.482-10a		Closed Vent Systems and Control Devices Control Devices: 
Control Device ID No.		SOP/GOP Index No.		Control Devices: 
CVS		Control Devices: 
AMEL		Control Devices: 
AMEL ID No.		Control Devices: 
Complying with 60.482-10a		SOP/GOP Index No.		Title 40 CFR Part 60, Subpart OOOO Fugitive Unit Description		SOP Index No.		Means of Compliance		AMOC-GGGGG ID No.		AMEL-UU ID No.		Heavy Liquid Service		UU Units Without an AMEL		SOP Index No.		Pumps: 
Light Liquid Service		Pumps: 
Dual Mechanical Seal System		Pumps: 
No Externally Actuated Shaft		Pumps: 
Routed to Process or Fuel Gas System or Equipped CVS		Pumps: 
AMEL		Pumps: 
AMEL ID No.		Pumps: Complying with §63.1026(a)		SOP Index No.		Pumps: 
Heavy Liquid Service		Pumps: 
AMEL		Pumps: 
AMEL ID No.		Pumps: Complying with §63.1029		Compressors: 
Any		Compressors: 
Leakage Capture and Transport		Compressors: 
Instrument Reading <500 ppm		SOP Index No.		Compressors: 
AMEL		Compressors: 
AMEL ID No.		Compressors: Complying with §63.1031(b)		Pressure Relief Device: 
Gas/Vapor Service		Pressure Relief Devices Gas/Vapor Service: Equipped Rupture Disk		Pressure Relief Devices Gas/Vapor Service: Routed to Process or Fuel Gas System or Equipped CVS		SOP Index No.		Pressure Relief Devices Gas/Vapor Service: AMEL		Pressure Relief Devices Gas/Vapor Service: 
AMEL ID No.		Pressure Relief Devices Gas/Vapor Service: PRD GVS Complying with § 63.7920€		Pressure Relief Devices Gas/Vapor Service: 
Liquid Service		Pressure Relief Devices: 
AMEL 		Pressure Relief Devices: 
AMEL ID No. 		Pressure Relief Devices Liquid Service: Heavy Liquid Service		Pressure Relief Devices Liquid Service: PRD LS Complying with § 63.7920(E)		Pressure Relief Devices Liquid Service: Heavy Liquid Service		SOP Index No.		Sampling Connection Systems: 
Any		Sampling Connection Systems: 
AMEL		Sampling Connection Systems: 
AMEL ID No.		Sampling Connection Systems: 
Heavy Liquid Service		Sampling Connection Systems: Complying with § 63.1032(b)		Sampling Connection Systems: Heavy Liquid Service		SOP Index No.		Open-ended Valves or Lines: Any		Open-ended Valves or Lines: 
AMEL		Open-ended Valves or Lines: 
AMEL ID No.		Open-ended Valves or Lines: 
Heavy Liquid Service		Open-ended Valves or Lines: 
Complying with §63.1033		Open-ended Valves or Lines: 
Heavy Liquid Service 		Valves: 
Gas/Vapor or Light Liquid Service		Valves: 
AMEL		Valves: 
AMEL ID No.		Valves: 
Complying with §63.1025		SOP Index No.		Valves: Heavy Liquid Service		Valves: 
AMEL		Valves: 
AMEL ID No.		Valves: Complying with §63.1029		Connectors: 
Gas/Vapor or Light Liquid Service		Connectors: 
AMEL		Connectors: 
AMEL ID No.		Connectors: Complying with §63.1027		SOP Index No.		Connectors: Heavy Liquid Service		Connectors: 
AMEL		Connectors: 
AMEL ID No.		Connectors: Complying with § 63.1029		Agitators: 
Gas/Vapor or Light Liquid Service		Agitators: 
Dual Mechanical Seal System		Agitators: 
No Externally Actuated Shaft		Agitators: 
Routed to Process or Fuel Gas System or Equipped CVS		SOP Index No.		Agitators Gas/Vapor Light Liquid Service: AMEL		Agitators Gas/Vapor Light Liquid Service: AMEL ID No.		Agitators Gas/Vapor Light Liquid Service: 
Complying with §63.1028(c)		Agitators: 
Heavy Liquid Service		Agitators Heavy Liquid Service: 
AMEL		Agitators Heavy Liquid Service: 
AMEL ID No		Agitators Heavy Liquid Service:
Complying with §63.1029		SOP Index No.		Instrumentation Systems: 
Any		Instrumentation Systems: 
AMEL		Instrumentation Systems: 
AMEL ID No.		Instrumentation Systems: 
Heavy Liquid Service		Instrumentation Systems: 
Complying with §63.1029		Instrumentation Systems: Heavy Liquid Service		Closed Vent Systems: 
Fuel Gas System or Process		SOP Index No.		Closed Vent Systems and Control Devices (CVSCD): 
Non-flare 95% Efficiency		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.		Closed Vent Systems and Control Devices (CVSCD): 
Non-flare 20 ppmv		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No. 		Closed Vent Systems and Control Devices (CVSCD): 
Combustion 95% Efficiency		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.  		SOP Index No.		Closed Vent Systems and Control Devices (CVSCD): 
Combustion 20 ppmv		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.		Closed Vent Systems and Control Devices (CVSCD): 
Residence Time 0.5s Min. 760ºC		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No. 		Closed Vent Systems and Control Devices (CVSCD): 
Flare		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.  		SOP Index No.		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Regen. CAS		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Non-Regen. CAS		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No. 		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Condenser		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.  		SOP Index No.		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Thermal Incinerator		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Catalytic Incinerator		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No. 		SOP Index No.		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Boiler or Process Heater		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Flare		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No. 		SOP Index No.		Enc.-Vent. Process Unit AMEL-UU		Enc.-Vent. Process Unit AMEL-UU ID No.		Negative Pressure		Bypass Device		Flare Compliance		SOP Index No.		Enc.-Vent. Process Unit AMEL-TT		Enc.-Vent. Process Unit AMEL-TT ID No.		General AMEL-TT		General AMEL-TT ID No.		TT Units Without an AMEL		SOP Index No.		Pumps: 
Light Liquid Service		Pumps: 
Handling Polymerizing Monomers		Pumps: 
In Food or Medical Service		Pumps: Complying with §63.1007		Pumps: 
Heavy Liquid Service		Compressors: 
Any		SOP Index No.		Pressure Relief Devices: 
Gas/Vapor Service		Pressure Relief Devices: 
Liquid Service		Sampling Connection Sys.: 
Any		Open-Ended Valves: 
Any		Valves: 
Gas/Vapor or Light Liquid Service		Valves: 
Heavy Liquid Service		SOP Index No.		Connectors: 
Gas/Vapor or Light Liquid Service		Connectors: 
Heavy Liquid Service		Agitators: 
Gas/Vapor or Light Liquid Service		Agitators: 
Heavy Liquid Service		Instrumentation Systems: 
Any		Closed Vent Systems: 
Fuel Gas System or Process		SOP Index No.		Closed Vent Systems and Control Devices (CVSCD): 
Non-flare 95% Efficiency		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.		Closed Vent Systems and Control Devices (CVSCD): 
Non-flare 20 ppmv		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No. 		Closed Vent Systems and Control Devices (CVSCD): 
Enclosed Combustion Device		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.  		SOP Index No.		Closed Vent Systems and Control Devices (CVSCD): 
Flare		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Regen. CAS		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No. 		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Non-Regen. CAS		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.  		SOP Index No.		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Condenser		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Thermal Incinerator		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No. 		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Catalytic Incinerator		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.  		SOP Index No.		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Boiler or Process Heater		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Flare		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No. 		SOP Index No.		Negative Pressure		Bypass Device		Flare Compliance		SOP Index No.		Alternative Work Practice Standards		Work Practice Standards ID No.		Design Evaluation		Bypass Device		Continuous Emissions Monitoring System		CVSCD Continuous Compliance		SOP Index No.		Compressor Type		ACR		ACR ID No.		SOP Index No.		Control Option		Control Device		Control Device ID No.		Bypass Device		Unsafe to Monitor		Difficult to Monitor		SOP Index No.		Pneumatic Facility Type		ACR		ACR ID No.		SOP Index No.		Control Device		Control Device ID No.		Bypass Device		Unsafe to Monitor		Difficult to Monitor		SOP Index No.		Fugitive Component		Components Utilizing Alternative Work Practice in § 115.358		SOP Index No.		Pumps in Light Liquid VOC Service		ACR		ACR ID No.		Polymerizing Monomer		Not Polymerizing Monomer		SOP Index No.		Pumps in Heavy Liquid VOC Service		ACR		ACR ID No.		Complying with § 115.177(b)(1)		SOP Index No.		Valves		ACR		ACR ID No.		Complying with § 115.177(b)(1)		SOP Index No.		Flanges		ACR		ACR ID No.		Complying with § 115.177(b)(1)		SOP Index No.		Connectors		ACR		ACR ID No.		Complying with § 115.177(b)(1)		SOP Index No.		Pressure Relief Devices		ACR		ACR ID No.		Complying with § 115.177(b)(1)		SOP Index No.		Sampling Connections		ACR		ACR ID No.		Complying with § 115.177(b)(1)		SOP Index No.		Process Drains		ACR		ACR ID No.		Complying with § 115.177(b)(1)		SOP Index No.		Compressors		ACR		ACR ID No.		Complying with § 115.177(b)(1)		SOP Index No.		Title 30 TAC § 115.177 Fugitive Unit Description		SOP Index No.		Means of Compliance		General AMEL ID No.		TT Units Without an AMEL		Heavy Liquid Service		H Units Without an AMEL		SOP Index No.		Valves: Light Liquid Service		Valves: Heavy Liquid Service		Pumps: Light Liquid Service		Pumps: Heavy Liquid Service		Sampling Connection Systems		Open-ended Valves		SOP Index No.		Valves: Light Liquid Service		Valves Light Liquid Service: AMEL		Valves Light Liquid Service: AMEL ID No.		Valves Light Liquid Service: Complying with §63.1025		Valves: Heavy Liquid Service		Valves Heavy Liquid Service: AMEL		Valves Heavy Liquid Service: AMEL ID No.		Valves Heavy Liquid Service: Complying with §63.1029		SOP Index No.		Pumps: 
Light Liquid Service		Pumps: 
AMEL		Pumps: 
AMEL ID No.		Pumps: 
Dual Mechanical Seal		Pumps: 
No Externally Actuated Shaft		Pumps: 
Routed to Process or Fuel Gas System or Equipped CVS		Pumps: 
Complying with §63.1026(b)		SOP Index No.		Pumps:
Heavy Liquid Service		Pumps:
AMEL		Pumps:
AMEL ID No.		Pumps: 
Complying with §63.1029		SOP Index No.		Sampling Connection Systems		Sampling Connection Systems: 
AMEL		Sampling Connection Systems: 
AMEL ID No.		Sampling Connection Systems: 
Heavy Liquid Service		Sampling Connection Systems: 
Complying with §63.1032		Sampling Connection Systems: 
Heavy Liquid Service 		SOP Index No.		Open-ended Valves		Open-ended Valves: 
AMEL		Open-ended Valves: 
AMEL ID No.		Open-ended Valves: 
Heavy Liquid Service		Open-ended Valves: 
Complying with §63.1033		Open-ended Valves: 
Heavy Liquid Service		SOP Index No.		Pumps:
Light Liquid Service		Pumps: 
Heavy Liquid Service		Sampling Connection Systems: 
Any		Sampling Connection Systems: 
Heavy Liquid Service		SOP Index No.		Valves: Light Liquid Service		Valves: Heavy Liquid Service		Open-Ended: Any		Open-Ended: Heavy Liquid Service
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								84-11																																																																																																																																																						NG				1.0B																																																																																																																																																																																																																																																																																						81-06		65F																																																																																																																																																												STYRENE				89+		SOME																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																CATINC																		CATINC																				NONE																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																		BOTH																																																																																																																65F				HLC																																																																																																																																																		NSPS-VVA																																																																																																																																																																						CCWELL		BPHPF				95+		HWI		SEC						RCCVS				SEC						PCOTH								INFEAS				SEC						FCWS		5399A(M)																																																																																																																																																15+		CCWELL		BPHPF				95+		HWI		SEC				15+		RCCVS		SEC				15+		PCOTH				60VVA		15+																																																																																																																																												AMEL-TT																																																																																																																																																																																																																																																										SEC		WAIVER																																																																																																																SEC		WAIVER										NONE				NOEM				CCWELL								FLARE		BPHPF												PP90-								BPHPF												FCNG1-																																																																																																						63UU

																																																																																																																																																														NONE				10+																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																										FLARE																		FLARE																				NSPS-OOOO																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																						OTHER																																																																																																																																																																																																																																																																																																																								FZ		COND				MANU		P275-								RCOMPW																		NONE												NONE																																																																																																																																																				COND				MANU		P275-								RCOMPW												NONE																																																																																																																																														AMEL-UU																																																																																																																																																																																																																																																																																																																																																																																								SEAL								RC26K-								PRO95		COND												PPNG								COND												FCWS																																																																																																						63H

																																																																																																																																																														PETCHEM				10-																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																										FUEL																		FUEL																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																										VOCS																																																																																																																																																																																																																																																																																																																										CVI				NOMANU		P760																										OTH95+																																																																																																																																																																CVI				NOMANU		P760																																																																																																																																																																		AMOC																																																																																																																																																																																																																																																																																																																																																																																								SEAL-H								RC36-										CVI												PPWELL								CVI												FCWS3-																																																																																																						AMEL-H

																																																																																																																																																																		10B																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																										INCIN																		INCIN																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																										VS																																																																																																																																																																																																																																																																																																																										FLARE				FZ		P95+																										OTH95-																																																																																																																																																																FLARE				FZ		P95+																																																																																																																																																																		ASUB																																																																																																																																																																																																																																																																																																																																																																																																RCWELL										DFI																				DFI												SAMPNG

																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																												OTHER																		OTHER																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																				NONREGEN						PT																										PRO																																																																																																																																																																NONREGEN						PT																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																		RCCVS										NONREGEN																				FLARE												WSNAD
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Picklist_Others

		Do not add or delete rows.

								General Information																				OP-SUM Table 1																								OP-SUM Table 2																								OP-REQ2

				Named Ranges:														rg1_Pmt_Type		rg1_Proj_Type		rg1_Submit_Type

				Character Limits:												70														(number)		14		14		50								25		8		(date)						(number)		(units list)		10																				(number)		(units list)		50		36		250

				Total Codes:				0		0		0		0		0		3		3		2		0				2		0		0		0		0		1		2		9		0		0		0				2		0		0		0		2		6		2		6		2		5		2				2		0		0		339		0		0

								Date		Customer Reference No.		Regulated Entity No.		Permit No.		Permit Area Name		Permit Type		Project Type		Submission Type		Project Number (if available)				Unit AI		Revision No.		Unit ID No.		Group ID No.		Unit Name/ Description		CAM		PCA AI		Preconstruction Authorization (PCA) Category		Authorization/ Registration Number		Permit By Rule (PBR) Number		PBR Effective Date				Unit AI		Revision No.		Unit ID No.		COR Unit ID No.		Acid Rain		ARP Status		CSAPR		CSAPR Monitoring		Texas SO2		Texas SO2 Monitoring		COR				Unit AI		Revision No.		Unit ID No.		Potentially Applicable Regulatory Name		Negative Applicability/Superseded Requirement Citation		Negative Applicability/Superseded Requirement Reason

																		SOP		Initial		New Application						A										Y		A		PBR										A								Yes		EU		Yes		CEMS		Yes		CEMS		Yes				A						30 TAC Chapter 101, General Rules

																		GOP		Renewal		Existing Application Update						D												D		Standard Permit										D								No		NEW		No		CEMSD		No		CEMSD		No				D						30 TAC Chapter 106, Permits by Rule

																		TOP		Revision																						NSR Permit																				RENEW				PEAK				LME												30 TAC Chapter 111, Agricultural Processes

																																										PSD																				NEXM				LME				ALTMON												30 TAC Chapter 111, Exemptions P/T Operations

																																										Nonattainment																				REXM				ALTMON				REXM												30 TAC Chapter 111, Incineration

																																										GHG																				OPT				REXM																30 TAC Chapter 111, Mat'ls, Const, Pavements

																																										112(G) [HAP]																																								30 TAC Chapter 111, Nonagricultural Processes

																																										MSW or IHW																																								30 TAC Chapter 111, Outdoor Burning

																																										Exemption																																								30 TAC Chapter 111, Visible Emissions

																																																																																		30 TAC Chapter 112, Sulfur Compounds

																																																																																		30 TAC Chapter 113, Commercial/Industrial SW Incin

																																																																																		30 TAC Chapter 113, General Provisions

																																																																																		30 TAC Chapter 113, Hos/Med/Inf Waste Incinerators

																																																																																		30 TAC Chapter 113, Lead Smelters in Dallas County

																																																																																		30 TAC Chapter 113, Municipal Solid Waste Landfill

																																																																																		30 TAC Chapter 113, Nonferrous Smelters

																																																																																		30 TAC Chapter 113, Other Solid Waste Incineration

																																																																																		30 TAC Chapter 113, Small Municipal Waste Incin

																																																																																		30 TAC Chapter 115, Alternate Means of Control

																																																																																		30 TAC Chapter 115, Batch Processes

																																																																																		30 TAC Chapter 115, Cntrl of Leaks from Transport

																																																																																		30 TAC Chapter 115, Compliance and Control Plan

																																																																																		30 TAC Chapter 115, Consumer Products

																																																																																		30 TAC Chapter 115, Control of Reid VP

																																																																																		30 TAC Chapter 115, Cutback Asphalt

																																																																																		30 TAC Chapter 115, Degassing or Cleaning Vessels

																																																																																		30 TAC Chapter 115, Degreasing Processes

																																																																																		30 TAC Chapter 115, Early Reductions

																																																																																		30 TAC Chapter 115, Fugitives Pet Ref B Counties

																																																																																		30 TAC Chapter 115, Graphic Arts Processes

																																																																																		30 TAC Chapter 115, HRVOC Cooling Towers

																																																																																		30 TAC Chapter 115, HRVOC Fugitive Emissions

																																																																																		30 TAC Chapter 115, HRVOC Vent Gas

																																																																																		30 TAC Chapter 115, Industrial Wastewater

																																																																																		30 TAC Chapter 115, Loading and Unloading of VOC

																																																																																		30 TAC Chapter 115, Mun. Solid Waste Landfills

																																																																																		30 TAC Chapter 115, Offset Lithographic Printing

																																																																																		30 TAC Chapter 115, Oil and Natural Gas Service

																																																																																		30 TAC Chapter 115, Pet. Refinery & Petrochemicals

																																																																																		30 TAC Chapter 115, Petroleum Dry Cleaning Systems

																																																																																		30 TAC Chapter 115, Phar. Man. Facilities

																																																																																		30 TAC Chapter 115, Stage I M. V. Fuel Dispense

																																																																																		30 TAC Chapter 115, Stage II Control of Refueling

																																																																																		30 TAC Chapter 115, Storage of VOCs

																																																																																		30 TAC Chapter 115, Subchapter A

																																																																																		30 TAC Chapter 115, Subchapter E, Division 5

																																																																																		30 TAC Chapter 115, Subchapter E, Division 6

																																																																																		30 TAC Chapter 115, Subchapter E, Division 7

																																																																																		30 TAC Chapter 115, Surface Coating Operations

																																																																																		30 TAC Chapter 115, Unit Turn & Vac System-Pet Ref

																																																																																		30 TAC Chapter 115, Vent Gas Controls

																																																																																		30 TAC Chapter 115, Water Separation

																																																																																		30 TAC Chapter 116, NSR Permits

																																																																																		30 TAC Chapter 116, Standard Permits

																																																																																		30 TAC Chapter 117, Adipic Acid Manufacturing

																																																																																		30 TAC Chapter 117, Administrative Provisions

																																																																																		30 TAC Chapter 117, Cement Kilns

																																																																																		30 TAC Chapter 117, Commercial

																																																																																		30 TAC Chapter 117, East Texas Combustion

																																																																																		30 TAC Chapter 117, Gas-Fired Steam Gen (Repealed)

																																																																																		30 TAC Chapter 117, Minor Source Combustion

																																																																																		30 TAC Chapter 117, Nitric Acid Man.-Gen.

																																																																																		30 TAC Chapter 117, Nitric Acid Man.-Ozone NA

																																																																																		30 TAC Chapter 117, Subchapter B

																																																																																		30 TAC Chapter 117, Subchapter E, Division 1

																																																																																		30 TAC Chapter 117, Subchapter E, Division 2

																																																																																		30 TAC Chapter 117, Subchapter E, Division 3

																																																																																		30 TAC Chapter 117, Subchapter G, Division 1

																																																																																		30 TAC Chapter 117, Subchapter G, Division 2

																																																																																		30 TAC Chapter 117, Utility Electric Division 2

																																																																																		30 TAC Chapter 117, Utility Electric Generation

																																																																																		30 TAC Chapter 119, Control of Carbon Monoxide

																																																																																		30 TAC Chapter 122, Federal Operating Permits

																																																																																		40 CFR Part 1039, Subpart B

																																																																																		40 CFR Part 1042, Subpart B

																																																																																		40 CFR Part 1048

																																																																																		40 CFR Part 1054

																																																																																		40 CFR Part 59, Nat'l Emission Standards For VOCs

																																																																																		40 CFR Part 60, Subpart A

																																																																																		40 CFR Part 60, Subpart AA

																																																																																		40 CFR Part 60, Subpart AAA

																																																																																		40 CFR Part 60, Subpart AAAA

																																																																																		40 CFR Part 60, Subpart AAa

																																																																																		40 CFR Part 60, Subpart BB

																																																																																		40 CFR Part 60, Subpart BBB

																																																																																		40 CFR Part 60, Subpart CC

																																																																																		40 CFR Part 60, Subpart CCCC

																																																																																		40 CFR Part 60, Subpart Cc

																																																																																		40 CFR Part 60, Subpart Ce

																																																																																		40 CFR Part 60, Subpart D

																																																																																		40 CFR Part 60, Subpart DD
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Instructions

		Unit Attribute (UA) Form Table Instructions

		Federal Operating Permit Program

		Texas Commission on Environmental Quality



		Overview:

		The UA Form includes General Information, a Table of Contents, OP-SUM, OP-REQ2, and the unit attribute tables for the emission units which start on Page 1. The corresponding instructions for the unit attribute tables are found in the UA Form Instructions link in the Website Links section. A dropdown menu is used in all of the unit attribute tables. The dropdown menu corresponds to the codes that are available in the form instructions. These forms have conditional formatting and data validation which use a dropdown menu. Therefore, if typing or pasting codes that are not in the dropdown menu, an error will occur.

This sheet is for informational purposes only. No data is required and you do not need to print this sheet. Please begin by inserting the permit information in the General Information sheet. Complete the UA Form in order of the sheets until you reach Page 1, then complete the unit attribute tables as applicable. Responses and data entered on the OP-SUM Table 1 are used to prefill columns in the remaining sheets of the UA form.

The recommended zoom setting is 100%. Adjusting the zoom may affect the visibility of instructions.

When pasting, always use Excel's “Paste as Values” option from the right-clicking menu. “Paste as Values” can be used when data repeats on multiple forms.

Fully expand the row by increasing the row heights so all text is visible. (Place the cursor on the bottom of the number line to the far left of the screen, click and drag downward until all text is visible.)

Accessibility disclaimer: this form contains intentionally blank cells.

Under Texas Government Code 559.003(a), individuals are entitled to receive and review any information collected by TCEQ about the individual by means of a form that that is completed and filed with TCEQ in a paper or electronic format on the TCEQ website consistent with Texas Government Code sec., 559.003(b). The individual is also entitled to have TCEQ correct information about the individual that is incorrect.

If you have questions on how to fill out this form or about the Air Permits Division, please contact us at 512-239-1250.


		Instructions:

		General Information

		The General Information sheet holds the permit information. Applicants will enter the following permit application information for the site:

“Date”, “Customer Reference No.”, “Regulated Entity No.”, “Permit No.”, “Permit Area Name”, and “Project Number” if available. The applicants will use the dropdown menu for “Permit Type”, “Project Type”, and “Submission Type”. The “Title V Form Release Date”, “Form Number”, “APD ID Number”, and “Version Revised Date” are present and cannot be altered.

Any subsequent submittals must have a new date.


		Table of Contents

		The Table of Contents lists all of the sheets in the UA Form Table. If information is submitted on the OP-SUM, OP-REQ2 or the Unit Attribute pages, the “Data Submitted” column will display a “Yes”. If no information is submitted, the “Data Submitted” column will remain blank. The Table of Contents information is autopopulated. Applicants will not need to submit any information in the Table of Contents.

On the Table of Contents sheet, there are filter dropdowns in row 3 that are optional tools to simplify data shown on the sheet.

To use the Table of Contents filter(s):
-Locate row 3 on the Table of Contents sheet.
-Left click the arrow icon in whichever column you would like to filter. A box will appear with checkboxes of all data within the table column. 
-Select the applicable checkbox(s), or search for specific data by using the search bar, and then select the “OK” button.
-The table will filter out data that has not been selected.
-Should the project require different filter settings during the process, return to the filter(s) and update the checkboxes accordingly. To return to the original state of the sheet, select the “(Select All)” checkbox for all table column filters.


		OP-SUM Table 1

		The data found in the Unit ID No. and Group ID No. columns are used to prefill the dropdown menus for the Unit ID No. found in the OP-REQ2 and the unit attribute tables. Use the dropdown menus in the OP-SUM to select data. If there is no dropdown menu, enter the data. Refer to the OP-SUM form instructions for further details to fill out the table.


		OP-REQ2

		The OP-REQ2 contains dropdown menus for Unit AI and Unit ID No. The data in the dropdown menus come from the data submitted in the OP-SUM Table 1. If a Unit ID No. is a member of a group, only the Group ID No. will be available in the dropdown menu. If a permit shield is being requested for a Unit ID No., the ID No. must be entered on the OP-SUM Table 1. Refer to the OP-REQ2 form instructions for further details to fill out the table.

The Potentially Applicable Regulatory Name column has conditional formatting in place if a regulatory name is typed in or pasted rather than selected from the dropdown menu. This does not automatically indicate an error.


		Unit Attribute Tables begin with Page 1:

		The pages contain the unit attribute tables. The Unit ID No. dropdown menu is populated with the Unit ID No. entered in the OP-SUM Table 1. If a Unit ID No. is a member of a group, only the Group ID No. will be available in the dropdown menu. The SOP/GOP Index No. is not a dropdown menu. The SOP/GOP Index No. cannot be left blank and must be entered by the applicant. The dropdown menu for the other columns in the table corresponds to the codes that are available for each question found in the UA Form Instructions. Refer to the specific OP-UA form instructions for further details to fill out the table.

If existing information on a unit attribute table for an operating scenario needs to be changed, updated, or deleted (including index numbers) provide a description of the change in the “Description of Change and Provisional Terms and Conditions” section of Form OP-2. The OP-2 description should clearly identify whether existing UA data is being updated.

For application updates within a specific project the entire UA form must be resubmitted with the changed, new or clarified information included.

OP-2 Form Instructions can be found at the link below:

		https://www.tceq.texas.gov/permitting/air/forms/titlev/administrative/tv_admin3_forms.html

		OP-UA (including OP-SUM and OP-REQ2) Form Instructions can be found at the link below:

		https://www.tceq.texas.gov/permitting/air/forms/titlev/unit-attributes/air-all-ua-forms


		Website Links:

		Decision Support System

		https://www.tceq.texas.gov/permitting/air/titlev/decision-support-system


		Permitting Tools and Guidance for General Operating Permits

		https://www.tceq.texas.gov/permitting/air/titlev/generalpermits/gop_experts.html


		Permitting Tools and Guidance for Site Operating Permits

		https://www.tceq.texas.gov/permitting/air/titlev/site/site_experts.html
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		General Information



		Requested Information		Response

		Date:  		06/24/2026

		Customer Reference No.:  		CN600130017

		Regulated Entity No.:  		RN100218973

		Permit No.:  		O4165

		Permit Area Name:  		Olefins 3 and Propane Dehydrogenation (PDH) Plant

		Permit Type:  		SOP

		Project Type:  		Revision

		Submission Type:  		Existing Application Update

		Project Number (if available):  		37628

		Form Information		TCEQ Entry Only

		Title V Form Release Date:  		12/2025

		Form Number:		10045

		APD ID Number:		353v3.0

		Version Revised Date:		12/2025

				This form is for use by facilities subject to air quality permit requirements and may be revised periodically.
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OP-SUM Table 1

		Form OP-SUM - Individual Unit Summary

		Table 1

																												1

		Unit AI		Revision No.		Unit ID No.		Group ID No.		Unit Name/Description		CAM		PCA AI		Preconstruction Authorization (PCA) Category		Authorization/ Registration Number		Permit By Rule (PBR) Number		PBR Effective Date		"Unit1"		"Unit2"		"Unit3"		"Unit-Group"

						OL3-FUG				OLEFINS 3 FUGITIVES						NSR Permit		107518						OL3-FUG		5		1		OL3-FUG

						OL3-FUG				OLEFINS 3 FUGITIVES						PSD		PSDTX1383M2						OL3-FUG						

						OL3-FUG				OLEFINS 3 FUGITIVES						GHG		GHGPSDTX48M1						OL3-FUG						
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OP-REQ2

		Form OP-REQ2 - Negative Applicable/Superseded Requirement Determinations



		Unit AI		Revision No.		Unit ID No.		Potentially Applicable Regulatory Name		Negative Applicability/Superseded Requirement Citation		Negative Applicability/Superseded Requirement Reason

						OL3-FUG		40 CFR Part 60, Subpart VVa		40 CFR § 63.1100(g)(4)(i)		After July 12, 2002 for ethylene production affected sources, equipment that must be controlled according to MACT YY and NSPS VV or NSPS VVa is required only to comply with the equipment leak requirements of MACT YY.
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Page 1

		Table 1a: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart KKK: Standards of Performance for Equipment Leaks of VOC from Onshore Natural Gas Processing Plants

		Unit ID No.		SOP/GOP Index No.		Facility Type		Construction/ Modification Date		Facility Covered by 40 CFR Part 60, Subparts VV or GGG		Compressors		Reciprocating Compressor in Wet Gas Service		AMEL		AMEL ID No.		Complying with 
§60.482-3
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Page 2

		Table 1b: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart KKK: Standards of Performance for Equipment Leaks of VOC from Onshore Natural Gas Processing Plants

		Unit ID No.		SOP Index No.		Any Component: 
Vacuum Service		Any Component: 
Non-VOC or 
Non-Wet Gas Service		Pumps: 
Light Liquid Service		Pumps: 
AMEL		Pumps: 
AMEL ID No.		Pumps: 
Complying with §60.482-2
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Page 3

		Table 1c: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart KKK: Standards of Performance for Equipment Leaks of VOC from Onshore Natural Gas Processing Plants

		Unit ID No.		SOP Index No.		Pumps: 
Heavy Liquid Service		Pumps: 
AMEL		Pumps: 
AMEL ID No.		Pumps: 
Complying with 
§60.482-8		Pressure Relief Device: 
Gas/Vapor Service		Pressure Relief Device: 
AMEL		Pressure Relief Device: 
AMEL ID No.		Pressure Relief Device: 
Complying with 
§60.482-4
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Page 4

		Table 1d: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart KKK: Standards of Performance for Equipment Leaks of VOC from Onshore Natural Gas Processing Plants

		Unit ID No.		SOP Index No.		Pressure Relief Devices: 
Light Liquid Service		Pressure Relief Devices: 
AMEL		Pressure Relief Devices: 
AMEL ID No.		Pressure Relief Devices: 
Complying with 
§60.482-8		Pressure Relief Devices: 
Heavy Liquid Service		Pressure Relief Devices: 
AMEL 		Pressure Relief Devices: 
AMEL ID No. 		Pressure Relief Devices: 
Complying with 
§60.482-8 
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Page 5

		Table 1e: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart KKK: Standards of Performance for Equipment Leaks of VOC from Onshore Natural Gas Processing Plants

		Unit ID No.		SOP Index No.		Open-ended Valves or Lines		AMEL		AMEL ID No.		Complying with 
§60.482-6		Flanges and Other Connectors		AMEL 		AMEL ID No. 		Complying with 
§60.482-8





















		Go to the Table of Contents



&"Times New Roman,bold"&11Fugitive Emission Unit Attributes_x000D_Form OP-UA12_x000D_Federal Operating Permit Program_x000D_Texas Commission on Environmental Quality	




Page 6

		Table 1f: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart KKK: Standards of Performance for Equipment Leaks of VOC from Onshore Natural Gas Processing Plants

		Unit ID No.		SOP Index No.		Valves: 
2% Valves Leaking		Valves: 
Gas/Vapor Service		Valves: 
AMEL		Valves: 
AMEL ID No.		Valves: 
Complying with §60.482-7		Valves: 
Light Liquid Service		Valves: 
AMEL 		Valves: 
AMEL ID No. 		Valves: 
Complying with §60.482-7 
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Page 7

		Table 1g: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart KKK: Standards of Performance for Equipment Leaks of VOC from Onshore Natural Gas Processing Plants

		Unit ID No.		SOP Index No.		Valves: 
Heavy Liquid Service		Valves: 
AMEL		Valves: 
AMEL ID No.		Valves: 
Complying with §60.482-8		Closed Vent Systems and Control Devices: 
Control Devices used to comply with AMEL		Closed Vent Systems and Control Devices: 
AMEL ID No.		Closed Vent Systems and Control Devices: 
Flare		Closed Vent Systems and Control Devices: 
Control Device ID No.		Closed Vent Systems and Control Devices: 
Complying with §60.482-10





















		Go to the Table of Contents



&"Times New Roman,bold"&11Fugitive Emission Unit Attributes_x000D_Form OP-UA12_x000D_Federal Operating Permit Program_x000D_Texas Commission on Environmental Quality	




Page 8

		Table 1h: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart KKK: Standards of Performance for Equipment Leaks of VOC from Onshore Natural Gas Processing Plants

		Unit ID No.		SOP Index No.		Closed Vent Systems and Control Devices: 
Vapor Recovery System		Closed Vent Systems and Control Devices: 
Control Device ID No.		Closed Vent Systems and Control Devices: 
Complying with §60.482-10		Closed Vent Systems and Control Devices: 
Enclosed Combustion Device		Closed Vent Systems and Control Devices: 
Control Device ID No. 		Closed Vent Systems and Control Devices: 
Complying with §60.482-10 
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		Table 1i: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart KKK: Standards of Performance for Equipment Leaks of VOC from Onshore Natural Gas Processing Plants

		Unit ID No.		SOP Index No.		Control Device(s) and Closed Vent Systems: 
Closed-Vent Systems		Control Device(s) and Closed Vent Systems: 
Complying with §60.482-10		Control Device(s) and Closed Vent Systems: 
Control Device ID No.
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		Table 1j: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart KKK: Standards of Performance for Equipment Leaks of VOC from Onshore Natural Gas Processing Plants

		Unit ID No.		SOP Index No.		Title 40 CFR Part 60, Subpart KKK Fugitive Unit Description





















		Go to the Table of Contents



&"Times New Roman,bold"&11Fugitive Emission Unit Attributes_x000D_Form OP-UA12_x000D_Federal Operating Permit Program_x000D_Texas Commission on Environmental Quality	




Page 11

		Table 2a: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter D: Fugitive Emission Control in Petroleum Refining, Natural Gas/Gasoline Processing, and Petrochemical Processes in Ozone Nonattainment Areas

		Unit ID No.		SOP/GOP Index No.		Title 30 TAC §115.352 Applicable		< 250 Components at Site		Weight Percent VOC		Reciprocating Compressors or Positive Displacement Pumps
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		Table 2b: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter D: Fugitive Emission Control in Petroleum Refining, Natural Gas/Gasoline Processing, and Petrochemical Processes in Ozone Nonattainment Areas

		Unit ID No.		SOP/GOP Index No.		Rupture Disks		Instrumentation Systems		Sampling Connection Systems		TVP ≤ 0.002 psia
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		Table 2c: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter D: Fugitive Emission Control in Petroleum Refining, Natural Gas/Gasoline Processing, and Petrochemical Processes in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Process Drains		ACR		ACR ID No.		Complying with §115.352(1)		TVP of Process Fluid VOC ≤ 0.044 psia at 68° F		TVP of Process Fluid VOC > 0.044 psia at 68° F
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		Table 2d: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter D: Fugitive Emission Control in Petroleum Refining, Natural Gas/Gasoline Processing, and Petrochemical Processes in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Pressure Relief Valves		ACR		ACR ID No.		Complying with §115.352(1)		TVP of Process Fluid VOC ≤ 0.044 psia at 68° F		TVP of Process Fluid VOC > 0.044 psia at 68° F
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		Table 2e: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter D: Fugitive Emission Control in Petroleum Refining, Natural Gas/Gasoline Processing, and Petrochemical Processes in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Open-ended Valves and Lines		ACR		ACR ID No.		Complying with §115.352(1)		TVP of Process Fluid VOC ≤ 0.044 psia at 68° F		TVP of Process Fluid VOC > 0.044 psia at 68° F
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		Table 2f: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter D: Fugitive Emission Control in Petroleum Refining, Natural Gas/Gasoline Processing, and Petrochemical Processes in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Valves (other than pressure relief and open-ended)		ACR		ACR ID No.		Complying with §115.352(1)		TVP of Process Fluid VOC ≤ 0.044 psia at 68° F		TVP of Process Fluid VOC > 0.044 psia at 68° F
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		Table 2g: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter D: Fugitive Emission Control in Petroleum Refining, Natural Gas/Gasoline Processing, and Petrochemical Processes in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Flanges		ACR		ACR ID No.		Complying with §115.352(1)		TVP of Process Fluid VOC ≤ 0.044 psia at 68° F		TVP of Process Fluid VOC > 0.044 psia at 68° F





















		Go to the Table of Contents



&"Times New Roman,bold"&11Fugitive Emission Unit Attributes_x000D_Form OP-UA12_x000D_Federal Operating Permit Program_x000D_Texas Commission on Environmental Quality	




Page 18

		Table 2h: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter D: Fugitive Emission Control in Petroleum Refining, Natural Gas/Gasoline Processing, and Petrochemical Processes in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Agitators		ACR		ACR ID No.		Complying with §115.352(1)		TVP of Process Fluid VOC ≤ 0.044 psia at 68° F		TVP of Process Fluid VOC > 0.044 psia at 68° F
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		Table 2i: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter D: Fugitive Emission Control in Petroleum Refining, Natural Gas/Gasoline Processing, and Petrochemical Processes in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Compressor Seals		ACR		ACR ID No.		Complying with §115.352(1)		Hydrogen Content to Exceed 50% by Volume		Shaft Seal System		TVP of Process Fluid VOC ≤ 0.044 psia at 68°F		TVP of Process Fluid VOC > 0.044 psia at 68°F
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		Table 2j: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter D: Fugitive Emission Control in Petroleum Refining, Natural Gas/Gasoline Processing, and Petrochemical Processes in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Pump Seals		ACR		ACR ID No.		Complying with §115.352(1)		Shaft Seal System		TVP of Process Fluid VOC ≤ 0.044 psia at 68°F		TVP of Process Fluid VOC > 0.044 psia at 68°F
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		Table 2k: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter D: Fugitive Emission Control in Petroleum Refining, Natural Gas/Gasoline Processing, and Petrochemical Processes in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Components Utilizing Alternative Work Practice in §115.358		Title 30 TAC §115.358 Fugitive Unit Description
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		Table 3a: Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61)

		Subpart V: National Emission Standard for Equipment Leaks (Fugitive Emission Sources)

		Unit ID No.		SOP Index No.		Any Component: 
Vacuum Service		Any Component: 
VHAP Service		Pumps		AMEL		AMEL ID No.		Complying with §61.242-2
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		Table 3b: Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61)

		Subpart V: National Emission Standard for Equipment Leaks (Fugitive Emission Sources)

		Unit ID No.		SOP Index No.		Compressors		AMEL		AMEL ID No.		Complying with §61.242-3
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		Table 3c: Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61)

		Subpart V: National Emission Standard for Equipment Leaks (Fugitive Emission Sources)

		Unit ID No.		SOP Index No.		Pressure Relief Device: 
Gas/Vapor Service		Pressure Relief 
Device: 
AMEL		Pressure Relief Device: 
AMEL ID No.		Pressure Relief Device: 
Complying with §61.242-4		Pressure Relief Device: 
Liquid Service		Pressure Relief Device: 
AMEL 		Pressure Relief Device: 
AMEL ID No. 		Pressure Relief Device: 
Complying with §61.242-8
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		Table 3d: Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61)

		Subpart V: National Emission Standard for Equipment Leaks (Fugitive Emission Sources)

		Unit ID No.		SOP Index No.		Sampling Connection Systems		AMEL		AMEL ID No.		Complying with §61.242-5		Open-ended Valves or Lines		AMEL 		AMEL ID No. 		Complying with §61.242-6
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		Table 3e: Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61)

		Subpart V: National Emission Standard for Equipment Leaks (Fugitive Emission Sources)

		Unit ID No.		SOP Index No.		Valves		AMEL		AMEL ID No.		Complying with §61.242-7		Flanges and Other Connectors		AMEL 		AMEL ID No. 		Complying with §61.242-8
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		Table 3f: Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61)

		Subpart V: National Emission Standard for Equipment Leaks (Fugitive Emission Sources)

		Unit ID No.		SOP Index No.		Product Accumulator Vessels		AMEL		AMEL ID No.		Complying with §61.242-9
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		Table 3g: Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61)

		Subpart V: National Emission Standard for Equipment Leaks (Fugitive Emission Sources)

		Unit ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Vapor Recovery System		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Control Device ID No.		Closed-Vent Systems and Control Devices: 
Complying with §61.242-11(b)
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		Table 3h: Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61)

		Subpart V: National Emission Standard for Equipment Leaks (Fugitive Emission Sources)

		Unit ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Enclosed Combustion Device		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with §61.242-11(c)		Closed-Vent Systems and Control Devices: 
Control Device ID No.
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		Table 3i: Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61)

		Subpart V: National Emission Standard for Equipment Leaks (Fugitive Emission Sources)

		Unit ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Flare		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with §61.242-11(d)		Closed-Vent Systems and Control Devices: 
Control Device ID No.
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		Table 3j: Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61)

		Subpart V: National Emission Standard for Equipment Leaks (Fugitive Emission Sources)

		Unit ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with 
§61.242-11(f)(1)		Closed-Vent Systems and Control Devices: 
Title 40 CFR Part 61, Subpart V Fugitive Unit Description
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		Table 4a: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VV: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for which Construction, Reconstruction, or Modification Commenced After January 5, 1981, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Produces Chemicals		Affected Facility		Construction/ Modification Date		Compliance Option		Design Capacity		Produces Heavy Liquid Chemicals		Beverage Alcohol Production
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		Table 4b: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VV: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for which Construction, Reconstruction, or Modification Commenced After January 5, 1981, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Any Component: 
Equipment in VOC Service		Any Component: 
Vacuum Service		Any Component: VOC Service < 300 hrs/yr		Pumps: 
Light Liquid Service		Pumps: 
EEL		Pumps: 
EEL ID No.		Pumps: 
Complying with §60.482-2
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		Table 4c: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VV: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for which Construction, Reconstruction, or Modification Commenced After January 5, 1981, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Compressor		Compressor: 
EEL		Compressor: 
EEL ID No.		Compressor: 
Complying with 
§60.482-3		Pressure Relief Devices in Gas/Vapor Service
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		Table 4d: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VV: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for which Construction, Reconstruction, or Modification Commenced After January 5, 1981, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Sampling Connection System		Sampling Connection System: 
EEL		Sampling Connection System: 
EEL ID No.		Sampling Connection System: 
Complying with 
§60.482-5		Valves: 
Open-Ended		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with 
§60.482-6
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		Table 4e: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VV: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for which Construction, Reconstruction, or Modification Commenced After January 5, 1981, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Valves: 
Gas/Vapor or Light Liquid Service		Valves: 
2.0%		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with 
§60.482-7
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		Table 4f: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VV: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for which Construction, Reconstruction, or Modification Commenced After January 5, 1981, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Pumps: 
Heavy Liquid Service		Pumps: 
EEL		Pumps: 
EEL ID No.		Pumps: 
Complying with 
§60.482-8		Valves: 
Heavy Liquid Service		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with 
§60.482-8
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		Table 4g: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VV: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for which Construction, Reconstruction, or Modification Commenced After January 5, 1981, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Pressure Relief Devices: 
Heavy Liquid Service		Pressure Relief Devices: 
EEL		Pressure Relief Devices: 
EEL ID No.		Pressure Relief Devices: 
Complying with 
§60.482-8		Connectors: 
Flanges and Other Connectors		Connectors: 
EEL		Connectors: 
EEL ID No.		Connectors: 
Complying with 
§60.482-8
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		Table 4h: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VV: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for which Construction, Reconstruction, or Modification Commenced After January 5, 1981, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Closed Vent Systems and Control Devices: 
Vapor Recovery System		Closed Vent Systems and Control Devices: 
EEL		Closed Vent Systems and Control Devices: 
EEL ID No.		Closed Vent Systems and Control Devices: 
Complying with 
§60.482-10		Closed Vent Systems and Control Devices: 
Control Device ID.
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		Table 4i: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VV: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for which Construction, Reconstruction, or Modification Commenced After January 5, 1981, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Closed Vent Systems and Control Devices: 
Enclosed Combustion Device		Closed Vent Systems and Control Devices: 
EEL		Closed Vent Systems and Control Devices: 
EEL ID No.		Closed Vent Systems and Control Devices: 
Complying with 
§60.482-10		Closed Vent Systems and Control Devices: 
Control Device ID.
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		Table 4j: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VV: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for which Construction, Reconstruction, or Modification Commenced After January 5, 1981, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Closed Vent System and Control Device: 
Flare		Closed Vent System and Control Device: Complying with §60.480(f)		Closed Vent System and Control Device: 
EEL		Closed Vent System and Control Device: 
EEL ID No.		Closed Vent System and Control Device: 
Complying with 
§60.482-10		Closed Vent System and Control Device: 
Control Device ID.
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		Table 4k: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VV: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for which Construction, Reconstruction, or Modification Commenced After January 5, 1981, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Closed Vent System and Control Devices: 
CVS(or Vapor Collection System)		Closed Vent System and Control Devices: 
EEL		Closed Vent System and Control Devices: 
EEL ID No.		Closed Vent System and Control Devices: 
Complying with 
§60.482-10
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		Table 4l: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VV: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for which Construction, Reconstruction, or Modification Commenced After January 5, 1981, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Title 40 CFR Part 60, Subpart VV Fugitive Unit Description





















		Go to the Table of Contents



&"Times New Roman,bold"&11Fugitive Emission Unit Attributes_x000D_Form OP-UA12_x000D_Federal Operating Permit Program_x000D_Texas Commission on Environmental Quality	




Page 44

		Table 5a: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart DDD: Standards of Performance for Volatile Organic Compound (VOC) Emissions from the Polymer Manufacturing Industry

		Unit ID No.		SOP Index No.		Manufactured Product		Continuous Process		Construction/ Modification Date		VOC Service		Design Capacity		Equipment in Vacuum Service		VOC Service Less Than 300 Hours
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		Table 5b: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart DDD: Standards of Performance for Volatile Organic Compound (VOC) Emissions from the Polymer Manufacturing Industry

		Unit ID No.		SOP Index No.		Pumps: 
Light Liquid Service		Pumps: 
EEL		Pumps: 
EEL ID No.		Pumps: 
Complying with 
§60.482-2		Pumps: 
Heavy Liquid Service		Pumps: 
EEL 		Pumps: 
EEL ID No. 		Pumps: 
Complying with 
§60.482-8
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		Table 5c: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart DDD: Standards of Performance for Volatile Organic Compound (VOC) Emissions from the Polymer Manufacturing Industry

		Unit ID No.		SOP Index No.		Flanges and Other Connectors		EEL		EEL ID No.		Complying with 
§60.482-8		Compressors		EEL 		EEL ID No. 		Complying with 
§60.482-3
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		Table 5d: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart DDD: Standards of Performance for Volatile Organic Compound (VOC) Emissions from the Polymer Manufacturing Industry

		Unit ID No.		SOP Index No.		Pressure Relief Devices: 
Gas/Vapor Service		Pressure Relief Devices: 
Light Liquid or Heavy Liquid Service		Pressure Relief Devices: 
EEL		Pressure Relief Devices: 
EEL ID No.		Pressure Relief Devices: 
Complying with §60.482-8		Sampling Connection Systems		EEL		EEL ID No.		Complying with §60.482-5
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		Table 5e: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart DDD: Standards of Performance for Volatile Organic Compound (VOC) Emissions from the Polymer Manufacturing Industry

		Unit ID No.		SOP Index No.		Valves: 
Gas/Vapor or Light Liquid Service		Valves: 
2.0%		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with §60.482-7		Valves: 
Heavy Liquid Service		Valves: 
EEL 		Valves: 
EEL ID No. 		Valves: 
Complying with §60.482-8
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		Table 5f: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart DDD: Standards of Performance for Volatile Organic Compound (VOC) Emissions from the Polymer Manufacturing Industry

		Unit ID No.		SOP Index No.		Open-ended Valves or Lines		EEL		EEL ID No.		Complying with 
§60.482-6		Closed-Vent (or Vapor Collection) Systems		EEL 		EEL ID No. 		Complying with 
§60.482-10
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		Table 5g: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart DDD: Standards of Performance for Volatile Organic Compound (VOC) Emissions from the Polymer Manufacturing Industry

		Unit ID No.		SOP Index No.		Vapor Recovery System		EEL		EEL ID No.		Complying with §60.482-10		Control Device ID No.		Enclosed Combustion Device		EEL 		EEL ID No. 		Complying with §60.482-10 		Control Device ID No. 
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		Table 5h: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart DDD: Standards of Performance for Volatile Organic Compound (VOC) Emissions from the Polymer Manufacturing Industry

		Unit ID No.		SOP Index No.		Flare		BEEL		9BEEL ID No.		Complying with 
§60.482-10		Control Device ID No.		Title 40 CFR Part 60, Subpart DDD Fugitive Unit Description
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		Table 6: Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61)

		Subpart J: National Emission Standard for Equipment Leaks (Fugitive Emission Sources) of Benzene

		Unit ID No.		SOP Index No.		Design Capacity		Any Component in Benzene Service		AMEL		AMEL ID No.
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		Table 7a: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter D: Fugitive Emission Control in Petroleum Refineries in Gregg, Nueces, and Victoria Counties

		Unit ID No.		SOP Index No.		VOC Weight Percent		2-Inch Valves		Title 30 TAC §115.322 Fugitive Unit Description
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		Table 7b: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter D: Fugitive Emission Control in Petroleum Refineries in Gregg, Nueces, and Victoria Counties

		Unit ID No.		SOP Index No.		Pump Seals		ACR		ACR ID No.		Complying with §115.327(3) and §115.322(1)		Remaining Components Complying with §115.322(1)
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		Table 7c: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter D: Fugitive Emission Control in Petroleum Refineries in Gregg, Nueces, and Victoria Counties

		Unit ID No.		SOP Index No.		Valves (Other Than Elevated or Pressure Relief Valves): 
Gaseous VOC Service		Valves (Other Than Elevated or Pressure Relief Valves): 
ACR		Valves (Other Than Elevated or Pressure Relief Valves): 
ACR ID No.		Valves (Other Than Elevated or Pressure Relief Valves): 
Complying with §115.327(5) and §115.322(1)		Valves (Other Than Elevated or Pressure Relief Valves): 
Remaining Components Complying with §115.322(1)		Valves (Other Than Elevated or Pressure Relief Valves): 
Liquid VOC Service		Valves (Other Than Elevated or Pressure Relief Valves): 
ACR 		Valves (Other Than Elevated or Pressure Relief Valves): 
ACR ID No. 		Valves (Other Than Elevated or Pressure Relief Valves): 
Complying with §115.327(3) or (5) and §115.322(1)		Valves (Other Than Elevated or Pressure Relief Valves): 
Remaining Components Complying with §115.322(1) 
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		Table 7d: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter D: Fugitive Emission Control in Petroleum Refineries in Gregg, Nueces, and Victoria Counties

		Unit ID No.		SOP Index No.		Process Drains		ACR		ACR ID No.		Complying with §115.327(3) and §115.322(1)		Remaining Components Complying with §115.322(1)		Compressor Seals		ACR 		ACR ID No. 		Complying with §115.327(3) or (6) and §115.322(1)		Remaining Components Complying with §115.322(1) 
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		Table 7e: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter D: Fugitive Emission Control in Petroleum Refineries in Gregg, Nueces, and Victoria Counties

		Unit ID No.		SOP Index No.		Elevated Valves		ACR		ACR ID No.		Complying with §115.327
(3) or (5) and §115.322(1)		Remaining Components Complying with §115.322(1)		Pressure Relief Valve in Gaseous VOC Service		ACR 		ACR ID No. 		Complying with §115.327
(3) or (5) 
and §115.322(1) 		Remaining Components Complying with §115.322(1) 
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		Table 7f: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter D: Fugitive Emission Control in Petroleum Refineries in Gregg, Nueces, and Victoria Counties

		Unit ID No.		SOP Index No.		Connectors		ACR		ACR ID No.		Complying with §115.327(3) and §115.322(1)		Remaining Components Complying with §115.322(1)		Components Complying with §115.358
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		Table 8a: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGG: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after January 4, 1983, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Construction/Modification Date		Affected Facility Covered by 40 CFR 60 Subparts VV or KKK
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		Table 8b: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGG: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after January 4, 1983, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Vacuum Service		Pumps: 
Light Liquid Service		Pumps: 
EEL		Pumps: 
EEL ID No.		Pumps: 
Complying with §60.482-2		Pumps: 
Heavy Liquid Service		Pumps: 
EEL 		Pumps: 
EEL ID No. 		Pumps: 
Complying with §60.482-8
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		Table 8c: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGG: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after January 4, 1983, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Compressors: 
Any Compressors		Compressors: 
Compressors in Hydrogen Service		Compressors: 
Reciprocating Compressors that became an affected facility under §60.14 or §60.15		Compressors: 
EEL		Compressors: 
EEL ID No.		Compressors: 
Complying with §60.482-3
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		Table 8d: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGG: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after January 4, 1983, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Pressure Relief Devices: 
Gas/Vapor Service		Pressure Relief Devices: 
Light Liquid Service		Pressure Relief Devices: 
EEL		Pressure Relief Devices: 
EEL ID No.		Pressure Relief Devices: 
Complying with §60.482-8		Pressure Relief Devices: 
Heavy Liquid Service		Pressure Relief Devices: 
EEL 		Pressure Relief Devices: 
EEL ID No. 		Pressure Relief Devices: 
Complying with §60.482-8 
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		Table 8e: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGG: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after January 4, 1983, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Sampling Connection Systems: 
Any Sampling Connection Systems		Sampling Connection Systems: 
EEL		Sampling Connection Systems: 
EEL ID No.		Sampling Connection Systems: 
Complying with §60.482-5		Open-ended Valves or Lines: 
Any Open-ended Valves or Lines		Open-ended Valves or Lines: 
Valves or Lines Containing Asphalt		Open-ended Valves or Lines: 
EEL		Open-ended Valves or Lines: 
EEL ID No.		Open-ended Valves or Lines: 
Complying with §60.482-6
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		Table 8f: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGG: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after January 4, 1983, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Valves: 
Gas/Vapor or Light Liquid Service		Valves: 
Compliance with §60.483-1		Valves: 
Compliance with §60.483-2		Valves: 
Leakless Phase III Valves		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with §60.482-7
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		Table 8g: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGG: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after January 4, 1983, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Valves: 
Heavy Liquid Service		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with §60.482-8		Flanges and Other Connectors: 
Flanges and Other Connectors		Flanges and Other Connectors: 
EEL		Flanges and Other Connectors: 
EEL ID No.		Flanges and Other Connectors: 
Complying with §60.482-8
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		Table 8h: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGG: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after January 4, 1983, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Vapor Recovery System		Closed-Vent Systems and Control Devices: 
EEL		Closed-Vent Systems and Control Devices: 
EEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with §60.482-10		Closed-Vent Systems and Control Devices: 
Control Device ID No.
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		Table 8i: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGG: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after January 4, 1983, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Enclosed Combustion Device		Closed-Vent Systems and Control Devices: 
EEL		Closed-Vent Systems and Control Devices: 
EEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with §60.482-10		Closed-Vent Systems and Control Devices: 
Control Device ID No.
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		Table 8j: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGG: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after January 4, 1983, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Flare		Closed-Vent Systems and Control Devices: 
EEL		Closed-Vent Systems and Control Devices: 
EEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with §60.482-10		Closed-Vent Systems and Control Devices: 
Control Device ID No.
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		Table 8k: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGG: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after January 4, 1983, and on or Before November 7, 2006

		Unit ID No.		SOP Index No.		Closed-Vent (or Vapor Collection) Systems		EEL		EEL ID No.		Complying with §60.482-10		Title 40 CFR Part 60, Subpart GGG Fugitive Unit Description





















		Go to the Table of Contents



&"Times New Roman,bold"&11Fugitive Emission Unit Attributes_x000D_Form OP-UA12_x000D_Federal Operating Permit Program_x000D_Texas Commission on Environmental Quality	




Page 70

		Table 9a: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart H: National Emission Standards for Organic Hazardous Air Pollutants for Equipment Leaks

		Unit ID No.		SOP Index No.		Equipment Type		Non Research and Development/Batch Processes		Vacuum Service		Less Than 300 Operating Hours		Heavy Liquid Service		AMEL
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		Table 9b: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart H: National Emission Standards for Organic Hazardous Air Pollutants for Equipment Leaks

		Unit ID No.		SOP Index No.		Enclosed-Vented Process Unit AMEL		Heavy Liquid Service		Batch Process AMEL		Pressure Test		Heavy Liquid Service 		General AMEL		AMEL ID No.		Heavy Liquid Service  		Units Without An AMEL
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		Table 9c: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart H: National Emission Standards for Organic Hazardous Air Pollutants for Equipment Leaks

		Unit ID No.		SOP Index No.		Pumps: 
Light Liquid Service		Pumps: 
Heavy Liquid Service		Compressors: 
Any		Pressure Relief Devices: 
Gas/Vapor Service		Pressure Relief Devices: 
Liquid Service		Pressure Relief Devices: 
Heavy Liquid Service		Sampling Connection Systems: 
Any		Sampling Connection Systems: 
Heavy Liquid Service
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		Table 9d: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart H: National Emission Standards for Organic Hazardous Air Pollutants for Equipment Leaks

		Unit ID No.		SOP Index No.		Open-Ended Valves or Lines: 
Any		Open-Ended Valves or Lines: 
Heavy Liquid Service		Valves: 
Gas/Vapor or Light Liquid Service		Valves: 
Heavy Liquid Service		Connectors: 
Gas/Vapor or Light Liquid Service		Connectors: 
Heavy Liquid Service
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		Table 9e: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart H: National Emission Standards for Organic Hazardous Air Pollutants for Equipment Leaks

		Unit ID No.		SOP Index No.		Agitators: 
Gas/Vapor or Light Liquid Service		Agitators: 
Heavy Liquid Service		Instrumentation Systems: 
Any		Instrumentation Systems: 
Heavy Liquid Service		Surge Control Vessels or Bottom Receivers: 
Any		Surge Control Vessels or Bottom Receivers: 
Heavy Liquid Service
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		Table 9f: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart H: National Emission Standards for Organic Hazardous Air Pollutants for Equipment Leaks

		Unit ID No.		SOP Index No.		Closed-Vent System: 
Any		Closed-Vent System: 
Recovery or Recapture Devices		Recovery or Recapture Device Control Device ID No.		Closed-Vent System: 
Enclosed Combustion Devices		Enclosed Combustion Device ID No.		Closed-Vent System: 
Flares		Flare Control Device ID No.
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		Table 9g: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart H: National Emission Standards for Organic Hazardous Air Pollutants for Equipment Leaks

		Unit ID No.		SOP Index No.		Bypass Lines		Unsafe To Inspect		Difficult To Inspect		Employee Number		Title 40 CFR Part 63, Subpart H Fugitive Unit Description
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		Table 10: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart I: National Emission Standards for Organic Hazardous Air Pollutants for Certain Processes Subject to the Negotiated Regulation for Equipment Leaks

		Unit ID No.		SOP Index No.		Process Type		Designated HAPs		AMEL		AMEL ID No.
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		Table 11a: Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61)

		Subpart F: National Emission Standard for Vinyl Chloride

		Unit ID No.		SOP Index No.		Relief Valves		Loading and Unloading		Slip Gauges		Pumps: 
In process Wastewater Streams		Pumps: 
Rotating Pumps		Pumps: 
Reciprocating Pumps		Compressors: 
Rotating Compressors		Compressors: 
Reciprocating Compressors
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		Table 11b: Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61)

		Subpart F: National Emission Standard for Vinyl Chloride

		Unit ID No.		SOP Index No.		Agitator		Sampling Equipment		Valves		Approved Leak Detection Plan		Open-ended Valves or Lines		Multiple Process Service Line		Flare		Control Device ID No.
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Page 80

		Table 11c: Title 40 Code of Federal Regulations Part 61 (40 CFR Part 61)

		Subpart F: National Emission Standard for Vinyl Chloride

		Unit ID No.		SOP Index No.		Enclosed Combustion Device		Control Device ID No.		Vapor Recovery System		Control Device ID No. 		Title 40 CFR Part 61, Subpart F Fugitive Unit Description
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		Table 12a: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart CC: National Emission Standards for Hazardous Air Pollutants from Petroleum Refineries

		Unit ID No.		SOP Index No.		Existing Source		Complying With Title 40 CFR Part 60, Subpart VV		AMEL
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		Table 12b: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart CC: National Emission Standards for Hazardous Air Pollutants from Petroleum Refineries

		Unit ID No.		SOP Index No.		Enclosed-Vented Process Unit AMEL		Heavy Liquid Service		General AMEL		Heavy Liquid Service 		AMEL ID No.		Units Without An AMEL
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		Table 12c: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart CC: National Emission Standards for Hazardous Air Pollutants from Petroleum Refineries

		Fugitive Unit Components Complying With MACT H

		Unit ID No.		SOP Index No.		Pumps: 
Light Liquid Service		Non-Reciprocating Pumps: 
Heavy Liquid Service		Compressors: 
Hydrogen Service		Compressors: 
Not in Hydrogen Service		Pressure Relief Devices: 
Gas/Vapor Service		Pressure Relief Devices: 
Liquid Service		Sampling Connection Systems: 
Any		Sampling Connection Systems: 
Heavy Liquid Service





















		Go to the Table of Contents



&"Times New Roman,bold"&11Fugitive Emission Unit Attributes_x000D_Form OP-UA12_x000D_Federal Operating Permit Program_x000D_Texas Commission on Environmental Quality	




Page 84

		Table 12d: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart CC: National Emission Standards for Hazardous Air Pollutants from Petroleum Refineries

		Fugitive Unit Components Complying With MACT H

		Unit ID No.		SOP Index No.		Open-Ended Valves 
or 
Lines: 
Any		Open-Ended Valves 
or 
Lines: 
Heavy Liquid Service		Valves: 
Gas/
Vapor 
or 
Light Liquid Service		Valves: 
Monitoring Connectors		Valves: 
Leakless Phase 
III 
Valves		Valves: 
Heavy Liquid Service		Connectors: 
Gas/Vapor or Light Liquid Service		Connectors: 
Monitoring Valves		Connectors: 
Subpart H Program		Connectors: 
Random 200		Connectors: 
Heavy Liquid Service





















		Go to the Table of Contents



&"Times New Roman,bold"&11Fugitive Emission Unit Attributes_x000D_Form OP-UA12_x000D_Federal Operating Permit Program_x000D_Texas Commission on Environmental Quality	




Page 85

		Table 12e: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart CC: National Emission Standards for Hazardous Air Pollutants from Petroleum Refineries

		Fugitive Unit Components Complying With MACT H

		Unit ID No.		SOP Index No.		Instrumentation Systems: 
Any		Closed-Vent Systems: 
Heavy Liquid Service		Closed-Vent Systems: 
Any		Closed-Vent Systems: 
Recovery or Recapture Devices		Closed-Vent Systems: 
Control Device ID No.
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		Table 12f: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart CC: National Emission Standards for Hazardous Air Pollutants from Petroleum Refineries

		Fugitive Unit Components Complying With MACT H

		Unit ID No.		SOP Index No.		Closed Vent Systems: 
Enclosed Combustion Devices		Closed Vent Systems: 
Control Device ID No.		Closed Vent Systems: 
Flares		Closed Vent Systems: 
Control Device ID No. 		Closed Vent Systems: 
Bypass Lines		Closed Vent Systems: 
Unsafe to Inspect		Closed Vent Systems: 
Difficult to Inspect
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		Table 12g: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart CC: National Emission Standards for Hazardous Air Pollutants from Petroleum Refineries

		Fugitive Unit Components Complying With NSPS VV

		Unit ID No.		SOP Index No.		Any: 
Vacuum Service		Pumps: 
Light Liquid Service		Pumps: 
EEL		Pumps: 
EEL ID No.		Pumps: 
Complying with §60.482-2		Pumps: 
Heavy Liquid Service		Pumps: 
EEL 		Pumps: 
EEL ID No. 		Pumps: 
Complying with §60.482-8





















		Go to the Table of Contents



&"Times New Roman,bold"&11Fugitive Emission Unit Attributes_x000D_Form OP-UA12_x000D_Federal Operating Permit Program_x000D_Texas Commission on Environmental Quality	




Page 88

		Table 12h: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart CC: National Emission Standards for Hazardous Air Pollutants from Petroleum Refineries

		Fugitive Unit Components Complying With NSPS VV

		Unit ID No.		SOP Index No.		Compressors: 
Hydrogen Service		Compressors: 
Not in Hydrogen Service		Compressors: 
EEL		Compressors: 
EEL ID No.		Compressors: 
Complying with §60.482-3





















		Go to the Table of Contents



&"Times New Roman,bold"&11Fugitive Emission Unit Attributes_x000D_Form OP-UA12_x000D_Federal Operating Permit Program_x000D_Texas Commission on Environmental Quality	




Page 89

		Table 12i: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart CC: National Emission Standards for Hazardous Air Pollutants from Petroleum Refineries

		Fugitive Unit Components Complying With NSPS VV

		Unit ID No.		SOP Index No.		Pressure Relief Devices: 
Gas/Vapor Service		Pressure Relief Devices: 
Light Liquid Service		Pressure Relief Devices: 
EEL		Pressure Relief Devices: 
EEL ID No.		Pressure Relief Devices: 
Complying with §60.482-8





















		Go to the Table of Contents



&"Times New Roman,bold"&11Fugitive Emission Unit Attributes_x000D_Form OP-UA12_x000D_Federal Operating Permit Program_x000D_Texas Commission on Environmental Quality	




Page 90

		Table 12j: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart CC: National Emission Standards for Hazardous Air Pollutants from Petroleum Refineries

		Fugitive Unit Components Complying With NSPS VV

		Unit ID No.		SOP Index No.		Pressure Relief Devices: 
Heavy Liquid Service		Pressure Relief Devices: 
EEL		Pressure Relief Devices: 
EEL ID No.		Pressure Relief Devices: 
Complying with 
§60.482-8		Sampling Connection Systems		EEL		EEL ID No.		Complying with 
§60.482-5
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		Table 12k: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart CC: National Emission Standards for Hazardous Air Pollutants from Petroleum Refineries

		Fugitive Unit Components Complying With NSPS VV

		Unit ID No.		SOP Index No.		Open-ended Valves or Lines		EEL		EEL ID No.		Complying with §60.482-6		Valves: 
Gas/Vapor or Light Liquid Service		Valves: 
2.0%		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with §60.482-7
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		Table 12l: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart CC: National Emission Standards for Hazardous Air Pollutants from Petroleum Refineries

		Fugitive Unit Components Complying With NSPS VV

		Unit ID No.		SOP Index No.		Valves: 
Heavy Liquid Service		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with §60.482-8		Flanges and Other Connectors		EEL		EEL ID No.		Complying with §60.482-8
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		Table 12m: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart CC: National Emission Standards for Hazardous Air Pollutants from Petroleum Refineries

		Fugitive Unit Components Complying With NSPS VV

		Unit ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Vapor Recovery System		Closed-Vent Systems and Control Devices: 
EEL		Closed-Vent Systems and Control Devices: 
EEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with §60.482-10		Closed-Vent Systems and Control Devices: 
Control Device ID No.





















		Go to the Table of Contents



&"Times New Roman,bold"&11Fugitive Emission Unit Attributes_x000D_Form OP-UA12_x000D_Federal Operating Permit Program_x000D_Texas Commission on Environmental Quality	




Page 94

		Table 12n: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart CC: National Emission Standards for Hazardous Air Pollutants from Petroleum Refineries

		Fugitive Unit Components Complying With NSPS VV

		Unit ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Enclosed Combustion Device		Closed-Vent Systems and Control Devices: 
EEL		Closed-Vent Systems and Control Devices: 
EEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with §60.482-10		Closed-Vent Systems and Control Devices: 
Control Device ID No.
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		Table 12o: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart CC: National Emission Standards for Hazardous Air Pollutants from Petroleum Refineries

		Fugitive Unit Components Complying With NSPS VV

		Unit ID No.		SOP Index No.		Closed-Vent System and Control Devices: 
Flare		Closed-Vent System and Control Devices: 
Control Device ID No.		Closed-Vent System and Control Devices: 
Closed Vent (or Vapor Collection) Systems		Closed-Vent System and Control Devices: 
EEL		Closed-Vent System and Control Devices: 
EEL ID No.		Closed-Vent System and Control Devices: 
Complying with §60.482-10
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		Table 12p: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart CC: National Emission Standards for Hazardous Air Pollutants from Petroleum Refineries

		Unit ID No.		SOP Index No.		Pressure Relief Devices in Gas/Vapor Service: 
Routing to Control		Pressure Relief Devices in Gas/Vapor Service: 
§63.684(j)(5) Exemptions		Pressure Relief Devices in Gas/Vapor Service: 
Pilot-Operated PRD		Pressure Relief Devices in Gas/Vapor Service: 
Balanced Bellows PRD		Pressure Relief Devices in Gas/Vapor Service: 
Control Device Type		Pressure Relief Devices in Gas/Vapor Service: 
Control Device ID No.		Pressure Relief Devices in Gas/Vapor Service: 
Alternate Parameter Monitoring		Pressure Relief Devices in Gas/Vapor Service: 
Continuous Operating Parameter Alternative		Pressure Relief Devices in Gas/Vapor Service: 
Alternate ID No.		Pressure Relief Devices in Gas/Vapor Service: 
Automated Data Recording
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		Table 12q: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart CC: National Emission Standards for Hazardous Air Pollutants from Petroleum Refineries

		Unit ID No.		SOP Index No.		Pressure Relief Devices in Liquid Service (MACT H) or Light Liquid Service (NSPS VV): 
§63.684(j)(5) Exemptions		Pressure Relief Devices in Liquid Service (MACT H) or Light Liquid Service (NSPS VV): 
Routing to Control		Pressure Relief Devices in Liquid Service (MACT H) or Light Liquid Service (NSPS VV): 
Control Device Type		Pressure Relief Devices in Liquid Service (MACT H) or Light Liquid Service (NSPS VV): 
Control Device ID No.		Pressure Relief Devices in Liquid Service (MACT H) or Light Liquid Service (NSPS VV): 
Alternate Parameter Monitoring		Pressure Relief Devices in Liquid Service (MACT H) or Light Liquid Service (NSPS VV): 
Continuous Operating Parameter Alternative		Pressure Relief Devices in Liquid Service (MACT H) or Light Liquid Service (NSPS VV): 
Alternate ID No.		Pressure Relief Devices in Liquid Service (MACT H) or Light Liquid Service (NSPS VV): 
Automated Data Recording		Title 40 CFR Part 63, Subpart CC Fugitive Unit Description
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		Table 13a: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart HH: National Emission Standards for Hazardous Air Pollutants from Oil and Natural Gas Production Facilities

		Unit ID No.		SOP/GOP Index No.		AMEL		AMEL ID No.		Subject to Another Regulation		VHAP Weight Percent		< 300 Operating Hours		Vacuum Service		Sampling Connection Systems
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		Table 13b: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart HH: National Emission Standards for Hazardous Air Pollutants from Oil and Natural Gas Production Facilities

		Unit ID No.		SOP/GOP Index No.		Pumps		Design Capacity < 283,000		AMEL		AMEL ID No.		Complying with §61.242-2
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		Table 13c: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart HH: National Emission Standards for Hazardous Air Pollutants from Oil and Natural Gas Production Facilities

		Unit ID No.		SOP/GOP Index No.		Compressors		Reciprocating Compressor in Wet Gas Service		AMEL		AMEL ID No.		Complying with §61.242-3
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		Table 13d: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart HH: National Emission Standards for Hazardous Air Pollutants from Oil and Natural Gas Production Facilities

		Unit ID No.		SOP/GOP Index No.		Pressure Relief Devices (In Gas/Vapor Service)		Relief Device Monitoring		Design Capacity < 283,000		AMEL		AMEL ID No.		Complying with §61.242-4
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		Table 13e: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart HH: National Emission Standards for Hazardous Air Pollutants from Oil and Natural Gas Production Facilities

		Unit ID No.		SOP/GOP Index No.		Pressure Relief Devices (In Liquid Service)		AMEL		AMEL ID No.		Complying with §61.242-8
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		Table 13f: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart HH: National Emission Standards for Hazardous Air Pollutants from Oil and Natural Gas Production Facilities

		Unit ID No.		SOP/GOP Index No.		Open-ended Valves or Lines		AMEL		AMEL ID No.		Complying with §61.242-6
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		Table 13g: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart HH: National Emission Standards for Hazardous Air Pollutants from Oil and Natural Gas Production Facilities

		Unit ID No.		SOP/GOP Index No.		Valves		Design Capacity < 283,000		AMEL		AMEL ID No.		Complying with §61.242-7
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		Table 13h: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart HH: National Emission Standards for Hazardous Air Pollutants from Oil and Natural Gas Production Facilities

		Unit ID No.		SOP/GOP Index No.		Flanges and Other Connectors		AMEL		AMEL ID No.		Complying with §61.242-8
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		Table 13i: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart HH: National Emission Standards for Hazardous Air Pollutants from Oil and Natural Gas Production Facilities

		Unit ID No.		SOP/GOP Index No.		Product Accumulator Vessels		AMEL		AMEL ID No.		Control Device ID No.
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		Table 13j: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart HH: National Emission Standards for Hazardous Air Pollutants from Oil and Natural Gas Production Facilities

		Unit ID No.		SOP/GOP Index No.		Closed-Vent Systems and Control Devices: 
Vapor Recovery System		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with §61.242-11(b)		Closed-Vent Systems and Control Devices: 
Control Device ID No
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		Table 13k: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart HH: National Emission Standards for Hazardous Air Pollutants from Oil and Natural Gas Production Facilities

		Unit ID No.		SOP/GOP Index No.		Closed-Vent Systems and Control Devices: 
Enclosed Combustion Device		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with §61.242-11(c)		Closed-Vent Systems and Control Devices: 
Control Device ID No.
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		Table 13l: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart HH: National Emission Standards for Hazardous Air Pollutants from Oil and Natural Gas Production Facilities

		Unit ID No.		SOP/GOP Index No.		Closed-Vent Systems and Control Devices: 
Flare		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with §61.242-11(d)		Closed-Vent Systems and Control Devices: 
Control Device ID No.





















		Go to the Table of Contents



&"Times New Roman,bold"&11Fugitive Emission Unit Attributes_x000D_Form OP-UA12_x000D_Federal Operating Permit Program_x000D_Texas Commission on Environmental Quality	




Page 110

		Table 13m: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart HH: National Emission Standards for Hazardous Air Pollutants from Oil and Natural Gas Production Facilities

		Unit ID No.		SOP/GOP Index No.		Closed-Vent Systems: 
AMEL		Closed-Vent Systems: 
AMEL ID No.		Closed-Vent Systems: 
Complying §61.242 11(f)(1)		Title 40 CFR Part 63, Subpart HH Fugitive Unit Description
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		Table 14a: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart U: National Emission Standards for Hazardous Air Pollutant Emissions: Group I Polymers and Resins

		Unit ID No.		SOP Index No.		Equipment Type		Vacuum Service		Enclosed-Vented Process Unit AMEL		Batch Process AMEL		Pressure Test		Heavy Liquid Service
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		Table 14b: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart U: National Emission Standards for Hazardous Air Pollutant Emissions: Group I Polymers and Resins

		Unit ID No.		SOP Index No.		Pumps in Light Liquid Service		AMEL		AMEL ID No.		Complying with §63.163		Compressors		AMEL 		AMEL ID No. 		Complying with §63.164
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		Table 14c: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart U: National Emission Standards for Hazardous Air Pollutant Emissions: Group I Polymers and Resins

		Unit ID No.		SOP Index No.		Pressure Relief Devices in Gas/Vapor Service		AMEL		AMEL ID No.		Complying with §63.165		Sampling Connection Systems		AMEL 		AMEL ID No. 		Complying with §63.166
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		Table 14d: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart U: National Emission Standards for Hazardous Air Pollutant Emissions: Group I Polymers and Resins

		Unit ID No.		SOP Index No.		Open-ended Valves or Lines		AMEL		AMEL ID No.		Complying with §63.167		Valves in Gas/Vapor or Light Liquid Service		AMEL 		AMEL ID No. 		Complying with §63.168
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		Table 14e: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart U: National Emission Standards for Hazardous Air Pollutant Emissions: Group I Polymers and Resins

		Unit ID No.		SOP Index No.		Pumps in Heavy Liquid Service		AMEL		AMEL ID No.		Complying with §63.169		Valves in Heavy Liquid Service		AMEL 		AMEL ID No. 		Complying with §63.169 
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		Table 14f: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart U: National Emission Standards for Hazardous Air Pollutant Emissions: Group I Polymers and Resins

		Unit ID No.		SOP Index No.		Connectors in Heavy Liquid Service		AMEL		AMEL ID No.		Complying with §63.169		Agitators in Heavy Liquid Service		AMEL 		AMEL ID No. 		Complying with §63.169 
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		Table 14g: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart U: National Emission Standards for Hazardous Air Pollutant Emissions: Group I Polymers and Resins

		Unit ID No.		SOP Index No.		Instrumentation Systems		AMEL		AMEL ID No.		Complying with §63.169		Pressure Relief Devices in Liquid Service		AMEL 		AMEL ID No. 		Complying with §63.169 
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		Table 14h: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart U: National Emission Standards for Hazardous Air Pollutant Emissions: Group I Polymers and Resins

		Unit ID No.		SOP Index No.		Surge Control Vessels or Bottom Receivers		§63.502(b)(1)-(7) Criteria		Vapor Pressure Criteria		Compliance with §63.119(b) or (c)		Routed to Process
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		Table 14i: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart U: National Emission Standards for Hazardous Air Pollutant Emissions: Group I Polymers and Resins

		Unit ID No.		SOP Index No.		Agitators in Gas/Vapor or Light Liquid Service		AMEL		AMEL ID No.		Complying with §63.173		Connectors in Gas/Vapor or Light Liquid Service		AMEL 		AMEL ID No. 		Complying with §63.174
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		Table 14j: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart U: National Emission Standards for Hazardous Air Pollutant Emissions: Group I Polymers and Resins

		Unit ID No.		SOP Index No.		Heat Exchange Systems		Subpart Compliance		Cooling Water Monitored		Closed-Vent Systems		AMEL		AMEL ID No.		Complying with §63.172
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		Table 14k: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart U: National Emission Standards for Hazardous Air Pollutant Emissions: Group I Polymers and Resins

		Unit ID No.		SOP Index No.		Recovery or Recapture Devices		AMEL		AMEL ID No.		Complying with §63.172		Control Device ID No.
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		Table 14l: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart U: National Emission Standards for Hazardous Air Pollutant Emissions: Group I Polymers and Resins

		Unit ID No.		SOP Index No.		Enclosed Combustion Devices		AMEL		AMEL ID No.		Complying with §63.172		Control Device ID No.
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		Table 14m: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart U: National Emission Standards for Hazardous Air Pollutant Emissions: Group I Polymers and Resins

		Unit ID No.		SOP Index No.		Flares		AMEL		AMEL ID No.		Complying with §63.172		Control Device ID No.		Title 40 CFR Part 63, Subpart U Fugitive Unit Description
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		Table 15a: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart JJJ: National Emission Standards for Hazardous Air Pollutant Emissions: Group IV Polymers and Resins

		Unit ID No.		SOP Index No.		Equipment Type		Product Produced		Process Type		Vacuum Service
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		Table 15b: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart JJJ: National Emission Standards for Hazardous Air Pollutant Emissions: Group IV Polymers and Resins

		Unit ID No.		SOP Index No.		Enclosed Vented Process Unit AMEL		Batch Process AMEL		Pressure Test		Heavy Liquid Service
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		Table 15c: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart JJJ: National Emission Standards for Hazardous Air Pollutant Emissions: Group IV Polymers and Resins

		Unit ID No.		SOP Index No.		Pumps in Light Liquid Service		AMEL		AMEL ID No.		Complying with §63.163		Compressors		AMEL 		AMEL ID No. 		Complying with §63.164
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		Table 15d: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart JJJ: National Emission Standards for Hazardous Air Pollutant Emissions: Group IV Polymers and Resins

		Unit ID No.		SOP Index No.		Pressure Relief Devices in Gas/Vapor Service		AMEL		AMEL ID No.		Complying with §63.165		Sampling Connection Systems		AMEL 		AMEL ID No. 		Complying with §63.166
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		Table 15e: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart JJJ: National Emission Standards for Hazardous Air Pollutant Emissions: Group IV Polymers and Resins

		Unit ID No.		SOP Index No.		Open-ended Valves or Lines		AMEL		AMEL ID No.		Complying with §63.167		Valves in Gas/Vapor or Light Liquid Service		AMEL 		AMEL ID No. 		Complying with §63.168
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		Table 15f: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart JJJ: National Emission Standards for Hazardous Air Pollutant Emissions: Group IV Polymers and Resins

		Unit ID No.		SOP Index No.		Pumps in Heavy Liquid Service		AMEL		AMEL ID No.		Complying with §63.169		Valves in Heavy Liquid Service		AMEL 		AMEL ID No. 		Complying with §63.169 
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		Table 15g: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart JJJ: National Emission Standards for Hazardous Air Pollutant Emissions: Group IV Polymers and Resins

		Unit ID No.		SOP Index No.		Connectors in Heavy Liquid Service		AMEL		AMEL ID No.		Complying with §63.169		Agitators in Heavy Liquid Service		AMEL 		AMEL ID No. 		Complying with §63.169 
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		Table 15h: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart JJJ: National Emission Standards for Hazardous Air Pollutant Emissions: Group IV Polymers and Resins

		Unit ID No.		SOP Index No.		Instrumentation Systems		AMEL		AMEL ID No.		Complying with §63.169		Pressure Relief Devices in Liquid Service		AMEL 		AMEL ID No. 		Complying with §63.169 
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		Table 15i: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart JJJ: National Emission Standards for Hazardous Air Pollutant Emissions: Group IV Polymers and Resins

		Unit ID No.		SOP Index No.		Surge Control Vessels or Bottoms Receivers		Vapor Pressure Criteria		Compliance with 
§63.119(b) or (c)		Routed to Process
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		Table 15j: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart JJJ: National Emission Standards for Hazardous Air Pollutant Emissions: Group IV Polymers and Resins

		Unit ID No.		SOP Index No.		Agitators in Gas/Vapor or Light Liquid Service		AMEL		AMEL ID No.		Complying with §63.173		Connectors in Gas/Vapor or Light Liquid Service		AMEL 		AMEL ID No. 		Complying with §63.174
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		Table 15k: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart JJJ: National Emission Standards for Hazardous Air Pollutant Emissions: Group IV Polymers and Resins

		Unit ID No.		SOP Index No.		Closed-Vent System and Control Devices: 
Closed-Vent Systems		Closed-Vent System and Control Devices: 
AMEL		Closed-Vent System and Control Devices: 
AMEL ID No.		Closed-Vent System and Control Devices: 
Complying with §63.172
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		Table 15l: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart JJJ: National Emission Standards for Hazardous Air Pollutant Emissions: Group IV Polymers and Resins

		Unit ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Recovery or Recapture Devices		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with §63.172		Closed-Vent Systems and Control Devices: 
Control Device ID No.
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		Table 15m: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart JJJ: National Emission Standards for Hazardous Air Pollutant Emissions: Group IV Polymers and Resins

		Unit ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Enclosed Combustion Devices		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with §63.172		Closed-Vent Systems and Control Devices: 
Control Device ID No.
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		Table 15n: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart JJJ: National Emission Standards for Hazardous Air Pollutant Emissions: Group IV Polymers and Resins

		Unit ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Flares		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with §63.172		Closed-Vent Systems and Control Devices: 
Control Device ID No.		Title 40 CFR Part 63, Subpart JJJ Fugitive Unit Description
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		Table 16a: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter H: Fugitive Emissions (HRVOC)

		Unit ID No.		SOP/GOP Index No.		Title 30 TAC §115.780 Applicable		Less Than 250 Components at Site		Weight Percent HRVOC		Pumps with Shaft Seal System		Compressors with Shaft Seal System		Agitators with Shaft Seal System
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		Table 16b: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter H: Fugitive Emissions (HRVOC)

		Unit ID No.		SOP/GOP Index No.		Process Drains		ACR		ACR ID No.		Complying with §115.781(b)(9)		Pressure Relief Valves		ACR 		ACR ID No. 		Complying with §115.781(b)(9) 
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		Table 16c: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter H: Fugitive Emissions (HRVOC)

		Unit ID No.		SOP Index No.		Open-ended Valves or Lines		ACR		ACR ID No.		Complying with §115.781(b)(9)		Bypass Line Valves		ACR 		ACR ID No. 		Complying with §115.781(b)(9) 
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		Table 16d: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter H: Fugitive Emissions (HRVOC)

		Unit ID No.		SOP Index No.		Valves (other than pressure relief, open-ended, and bypass line)		ACR		ACR ID No.		Complying with §115.781(b)(9)		Flanges or Other Connectors		ACR 		ACR ID No. 		Complying with §115.781(b)(9) 
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		Table 16e: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter H: Fugitive Emissions (HRVOC)

		Unit ID No.		SOP Index No.		Compressor Seals		ACR		ACR ID No.		Complying with §115.781(b)(9)		Pump Seals		ACR 		ACR ID No. 		Complying with §115.781(b)(9) 
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		Table 16f: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter H: Fugitive Emissions (HRVOC)

		Unit ID No.		SOP Index No.		Agitators		ACR		ACR ID No.		Complying with §115.781(b)(9)		Heat Exchanger Heads, Sight Glasses, Meters, Gauges, Sampling Connections, Bolted Manways, Hatches, Sump Covers, Junction Box Vents, or Covers and Seals on VOC Water Separators		ACR 		ACR ID No. 		Complying with §115.781(b)(9) 





















		Go to the Table of Contents



&"Times New Roman,bold"&11Fugitive Emission Unit Attributes_x000D_Form OP-UA12_x000D_Federal Operating Permit Program_x000D_Texas Commission on Environmental Quality	




Page 144

		Table 16g: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter H: Fugitive Emissions (HRVOC)

		Unit ID No.		SOP/GOP Index No.		Alternative Work Practice in §115.358		Title 30 TAC §115.358 Fugitive Unit Description
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		Table 17a: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VVa: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006

		Unit ID No.		SOP Index No.		Produces Chemicals		Affected Facility		Construction/
Modification Date		Compliance Option		Design Capacity		Facility Type
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		Table 17b: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VVa: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006

		Unit ID No.		SOP Index No.		Pumps: 
Light Liquid Service		Pumps: 
EEL		Pumps: 
EEL ID No.		Pumps: 
Complying with §60.482-2a
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		Table 17c: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VVa: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006

		Unit ID No.		SOP Index No.		Compressor		Compressor: 
EEL		Compressor: 
EEL ID No.		Compressor: 
Complying with §60.482-3a		Pressure Relief Devices: 
Gas/Vapor Service
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		Table 17d: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VVa: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006

		Unit ID No.		SOP Index No.		Sampling Connection System		Sampling Connection System: 
EEL		Sampling Connection System: 
EEL ID No.		Sampling Connection System: 
Complying with 
60.482-5a		Open-Ended Valves and Lines		Open-ended Valves and Lines: EEL		Open-Ended Valves and Lines: EEL ID No.		Open-Ended Valves and Lines: Complying with 
60.482-6a
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		Table 17e: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VVa: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006

		Unit ID No.		SOP Index No.		Valves: 
Gas/Vapor or Light Liquid Service		Valves: 
2.0%		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with §60.482-7a
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		Table 17f: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VVa: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006

		Unit ID No.		SOP Index No.		Pumps: 
Heavy Liquid Service		Pumps: 
EEL		Pumps: 
EEL ID No.		Pumps: 
Complying with 
§60.482-8a		Valves: 
Heavy Liquid Service		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with 
§60.482-8a
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		Table 17g: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VVa: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006

		Unit ID No.		SOP Index No.		Pressure Relief Devices: 
Heavy or Light Liquid Service		Pressure Relief Devices: 
EEL		Pressure Relief Devices: 
EEL ID No.		Pressure Relief Devices: 
Complying with 
§60.482-8a		Connectors: 
Heavy Liquid Service		Connectors: 
EEL		Connectors: 
EEL ID No.		Connectors: 
Complying with 
§60.482-8a
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		Table 17h: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VVa: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006

		Unit ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Vapor Recovery System		Closed-Vent Systems and Control Devices: 
EEL		Closed-Vent Systems and Control Devices: 
EEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with 
§60.482-10a		Closed-Vent Systems and Control Devices: 
Control Device ID.
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		Table 17i: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VVa: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006

		Unit ID No.		SOP Index No.		Closed Vent Systems and Control Devices: 
Enclosed Combustion Device		Closed Vent Systems and Control Devices: 
EEL		Closed Vent Systems and Control Devices: 
EEL ID No.		Closed Vent Systems and Control Devices: 
Complying with 
§60.482-10a		Closed Vent Systems and Control Devices: 
Control Device ID.
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		Table 17j: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VVa: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006

		Unit ID No.		SOP Index No.		Control Devices: 
Flare		Control Devices: 
EEL		Control Devices: 
EEL ID No.		Control Devices: 
Complying with 
§60.482-10a		Control Devices: Complying with §60.480a(f)		Control Devices: 
Control Device ID.
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		Table 17k: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VVa: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006

		Unit ID No.		SOP Index No.		Control Devices: 
CVS		Control Devices: 
EEL		Control Devices: 
EEL ID No.		Control Devices: 
Complying with 
§60.482-10a
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		Table 17l: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart VVa: Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals Manufacturing Industry for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006

		Unit ID No.		SOP Index No.		Title 40 CFR Part 60, Subpart VVa Fugitive Unit Description
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		Table 18a: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGGa: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after November 7, 2006

		Unit ID No.		SOP Index No.		Construction/Modification Date		Affected Facility Covered by 40 CFR 60 Subparts VVa or KKK
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		Table 18b: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGGa: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after November 7, 2006

		Unit ID No.		SOP Index No.		Pumps: 
Vacuum Service		Pumps: 
Light Liquid Service		Pumps: 
EEL		Pumps: 
EEL ID No.		Pumps: 
Complying with 
§60.482-2a		Pumps: 
Heavy Liquid Service		Pumps: 
EEL 		Pumps: 
EEL ID No. 		Pumps: 
Complying with 
§60.482-3a
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		Table 18c: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGGa: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after November 7, 2006

		Unit ID No.		SOP Index No.		Compressors: 
Any Compressors		Compressors: 
Compressors in Hydrogen Service		Compressors: 
Reciprocating Compressors that became an affected facility under §60.14 or §60.15		Compressors: 
EEL		Compressors: 
EEL ID No.		Compressors: 
Complying with 
§60.482-3a
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		Table 18d: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGGa: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after November 7, 2006

		Unit ID No.		SOP Index No.		Sampling and Connection Systems: 
Sampling Connection Systems		Sampling and Connection Systems: 
EEL		Sampling and Connection Systems: 
EEL ID No.		Sampling and Connection Systems: 
Complying with §60.482-5a		Open-Ended Valves or Lines: 
Open-ended Valves or Lines		Open-Ended Valves or Lines: 
Valves or Lines Containing Asphalt		Open-Ended Valves or Lines: 
EEL		Open-Ended Valves or Lines: 
EEL ID No.		Open-Ended Valves or Lines: 
Complying with §60.482-6a
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		Table 18e: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGGa: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after November 7, 2006

		Unit ID No.		SOP Index No.		Valves: 
Gas/Vapor or Light Liquid Service		Valves: 
Alternative Compliance with §60.483-1a		Valves: 
Alternative Compliance with §60.483-2a		Valves: 
Leakless Phase III Valves		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with §60.482-7a
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		Table 18f: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGGa: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after November 7, 2006

		Unit ID No.		SOP Index No.		Valves: 
Heavy Liquid Service		Valves: 
EEL		Valves: 
EEL ID No.		Valves: 
Complying with §60.482-8a		Pressure Relief Devices: 
Gas/Vapor Service		Pressure Relief Devices: 
Light Liquid Service		Pressure Relief Devices: 
EEL		Pressure Relief Devices: 
EEL ID No.		Pressure Relief Devices: 
Complying with §60.482-8a
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		Table 18g: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGGa: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after November 7, 2006

		Unit ID No.		SOP Index No.		Pressure Relief Devices: 
Heavy Liquid Service		Pressure Relief Devices: 
EEL		Pressure Relief Devices: 
EEL ID No.		Pressure Relief Devices: 
Complying with 
§60.482-8a		Connectors: 
Heavy Liquid Service		Connectors: 
EEL		Connectors: 
EEL ID No.		Connectors: 
Complying with 
§60.482-8a
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		Table 18h: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGGa: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after November 7, 2006

		Unit ID No.		SOP Index No.		Connectors Closed-Vent Systems and Control Devices: 
Gas/Vapor or Light Liquid Service		Connectors Closed-Vent Systems and Control Devices: 
Vapor Recovery System		Connectors Closed-Vent Systems and Control Devices: 
EEL		Connectors Closed-Vent Systems and Control Devices: 
EEL ID No.		Connectors Closed-Vent Systems and Control Devices: 
Complying with 
§60.482-10a		Connectors Closed-Vent Systems and Control Devices: 
Control Device ID No.





















		Go to the Table of Contents



&"Times New Roman,bold"&11Fugitive Emission Unit Attributes_x000D_Form OP-UA12_x000D_Federal Operating Permit Program_x000D_Texas Commission on Environmental Quality	




Page 165

		Table 18i: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGGa: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after November 7, 2006

		Unit ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Enclosed Combustion Device		Closed-Vent Systems and Control Devices: 
EEL		Closed-Vent Systems and Control Devices: 
EEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with 
§60.482-10a		Closed-Vent Systems and Control Devices: 
Control Device ID No.
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		Table 18j: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGGa: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after November 7, 2006

		Unit ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Flare		Closed-Vent Systems and Control Devices: 
EEL		Closed-Vent Systems and Control Devices: 
EEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with §60.482-10a		Closed-Vent Systems and Control Devices: 
Control Device ID No.
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		Table 18k: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGGa: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after November 7, 2006

		Unit ID No.		SOP Index No.		Closed-Vent Systems and Control Devices: 
Closed-Vent (or Vapor Collection) Systems		Closed-Vent Systems and Control Devices: 
EEL		Closed-Vent Systems and Control Devices: 
EEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with 
§60.482-10a
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		Table 18l: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart GGGa: Standards of Performance for Equipment Leaks of VOC in Petroleum Refineries for which Construction, Reconstruction, or Modification Commenced after November 7, 2006

		Unit ID No.		SOP Index No.		Title 40 CFR Part 60, Subpart GGGa Fugitive Unit Description
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		Table 19a: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOOa: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification or Reconstruction Commenced After September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Construction/
Modification Date		Centrifugal Compressor		Control 
Option		Control Device ID No.		Combustion Device Compliance Option		Performance Test		Bypass Device
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		Table 19b: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOOa: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification or Reconstruction Commenced After September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Construction/Modification Date		Reciprocating Compressor		AMEL		Bypass Device
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		Table 19c: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOOa: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification or Reconstruction Commenced After September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Construction/Modification Date		Pneumatic Controller
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		Table 19d: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOOa: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification or Reconstruction Commenced After September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Construction/
Modification Date		Pneumatic 
Pump		Control Option		Control Device ID No.		Bypass Device
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		Table 19e: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOOa: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification or Reconstruction Commenced After September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Construction/
Modification Date		Fugitive Component		AMEL		Alternative GHG and VOC		Subject to Another Regulation
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		Table 19f: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOOa: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification or Reconstruction Commenced After September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Any VOC Service Less Than 300 Hrs		Any Vacuum Service		Pumps: 
Light Liquid Service		Pumps: 
Design Capacity < 10MM		Pumps: 
AMEL		Pumps: 
AMEL ID No.		Pumps: 
Complying with §60.482-2a
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		Table 19g: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOOa: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification or Reconstruction Commenced After September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Pressure Relief Devices: 
Gas/Vapor Service		Pressure Relief Devices: 
Design Capacity < 10MM		Pressure Relief Devices: 
AMEL		Pressure Relief Devices: 
Complying with §60.482-4a
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		Table 19h: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOOa: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification or Reconstruction Commenced After September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Valves: 
Open-Ended		Valves: 
AMEL		Valves: 
AMEL ID No.		Valves: 
Complying with §60.482-6a
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		Table 19i: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOOa: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification or Reconstruction Commenced After September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Valves: 
Gas/Vapor or Light Liquid Service		Valves: 
Design Capacity < 10MM		Valves: 
2.0%		Valves: 
AMEL		Valves: 
AMEL ID No.		Valves: 
Complying with §60.482-7a
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		Table 19j: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOOa: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification or Reconstruction Commenced After September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Pumps: 
Heavy Liquid Service		Pumps: 
AMEL		Pumps: 
AMEL ID No.		Pumps: 
Complying with 
§60.482-8a		Valves: 
Heavy Liquid Service		Valves: 
AMEL		Valves: 
AMEL ID No.		Valves: 
Complying with 
§60.482-8a
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		Table 19k: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOOa: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification or Reconstruction Commenced After September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Pressure Relief Devices: 
Heavy or Light Liquid Service		Pressure Relief Devices: 
AMEL		Pressure Relief Devices: 
AMEL ID No.		Pressure Relief Devices: 
Complying with 
§60.482-8a		Connectors: 
Heavy Liquid Service		Connectors: 
AMEL		Connectors: 
AMEL ID No.		Connectors: 
Complying with 
§60.482-8a
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		Table 19l: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOOa: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification or Reconstruction Commenced After September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Closed-Vent Systems and Control Devices: 
Vapor Recovery System		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with 
§60.482-10a		Closed-Vent Systems and Control Devices: 
Control Device ID No.
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		Table 19m: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOOa: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification or Reconstruction Commenced After September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Closed-Vent Systems and Control Devices: 
Enclosed Combustion Device		Closed-Vent Systems and Control Devices: 
AMEL		Closed-Vent Systems and Control Devices: 
AMEL ID No.		Closed-Vent Systems and Control Devices: 
Complying with 
§60.482-10a		Closed-Vent Systems and Control Devices: 
Control Device ID No.
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		Table 19n: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOOa: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification or Reconstruction Commenced After September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Control Devices: 
Flare		Control Devices: 
AMEL		Control Devices: 
AMEL ID No.		Control Devices: 
Complying with 
§60.482-10a		Control Devices: 
Control Device ID No.
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		Table 19o: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOOa: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification or Reconstruction Commenced After September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Control Devices: 
CVS		Control Devices: 
AMEL		Control Devices: 
AMEL ID No.		Control Devices: 
Complying with 
§60.482-10a
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		Table 19p: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOOa: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification or Reconstruction Commenced After September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Title 40 CFR Part 60, Subpart OOOOa Fugitive Unit Description
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		Table 20a: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOO: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification, or Reconstruction Commenced After August 23, 2011, and on or before September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Construction/ Modification Date		Centrifugal Compressor		Control Option		Control Device ID No.		Combustion Device Compliance Option		Performance Test		Bypass Device
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		Table 20b: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOO: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification, or Reconstruction Commenced After August 23, 2011, and on or before September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Construction/ Modification Date		Reciprocating Compressor		Bypass Device





















		Go to the Table of Contents



&"Times New Roman,bold"&11Fugitive Emission Unit Attributes_x000D_Form OP-UA12_x000D_Federal Operating Permit Program_x000D_Texas Commission on Environmental Quality	




Page 187

		Table 20c: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOO: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification, or Reconstruction Commenced After August 23, 2011, and on or before September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Construction/ Modification Date		Pneumatic Controller
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		Table 20d: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOO: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification, or Reconstruction Commenced After August 23, 2011, and on or before September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Subject to Another Subpart		Construction/Modification Date
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		Table 20e: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOO: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification, or Reconstruction Commenced After August 23, 2011, and on or before September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Any Vacuum Service		Pumps: 
Light Liquid Service		Pumps: 
Design Capacity < 10MM		Pumps: 
AMEL		Pumps: 
AMEL ID No.		Pumps: 
Complying with §60.482-2a
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		Table 20f: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOO: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification, or Reconstruction Commenced After August 23, 2011, and on or before September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Pressure Relief Devices: 
Gas/Vapor Service		Pressure Relief Devices: 
Design Capacity < 10MM		Pressure Relief Devices: 
AMEL		Pressure Relief Devices: 
AMEL ID No.		Pressure Relief Devices: 
Complying with 
§60.482-4a





















		Go to the Table of Contents



&"Times New Roman,bold"&11Fugitive Emission Unit Attributes_x000D_Form OP-UA12_x000D_Federal Operating Permit Program_x000D_Texas Commission on Environmental Quality	




Page 191

		Table 20g: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOO: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification, or Reconstruction Commenced After August 23, 2011, and on or before September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Open-ended Valves or Lines		AMEL		AMEL ID No.		Complying with §60.482-6a
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		Table 20h: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOO: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification, or Reconstruction Commenced After August 23, 2011, and on or before September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Valves: 
Gas/Vapor or Light Liquid Service		Valves: 
Design Capacity < 10MM		Valves: 
2.0%		Valves: 
AMEL		Valves: 
AMEL ID No.		Valves: 
Complying with §60.482-7a
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		Table 20i: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOO: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification, or Reconstruction Commenced After August 23, 2011, and on or before September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Pumps: 
Heavy Liquid Service		Pumps: 
AMEL		Pumps: 
AMEL ID No.		Pumps: 
Complying with 
§60.482-8a		Valves: 
Heavy Liquid Service		Valves: 
AMEL		Valves: 
AMEL ID No.		Valves: 
Complying with 
§60.482-8a
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		Table 20j: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOO: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification, or Reconstruction Commenced After August 23, 2011, and on or before September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Pressure Relief Device: Heavy or Light Liquid Service		Pressure Relief Device: AMEL		Pressure Relief Device:
AMEL ID No.		Pressure Relief Device: Complying with 
60.482-8a		Connectors: Heavy Liquid Service		Connectors: AMEL		Connectors: AMEL ID No.		Connectors: Complying with 
60.482-8a 
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		Table 20k: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOO: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification, or Reconstruction Commenced After August 23, 2011, and on or before September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Closed Vent Systems and Control Devices: 
Vapor Recovery System		Closed Vent Systems and Control Devices: 
AMEL		Closed Vent Systems and Control Devices: 
AMEL ID No.		Closed Vent Systems and Control Devices: 
Complying with 
§60.482-10a		Closed Vent Systems and Control Devices: 
Control Device ID No.
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		Table 20l: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOO: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification, or Reconstruction Commenced After August 23, 2011, and on or before September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Closed Vent Systems and Control Devices: 
Enclosed Combustion Device		Closed Vent Systems and Control Devices: 
AMEL		Closed Vent Systems and Control Devices: 
AMEL ID No.		Closed Vent Systems and Control Devices: 
Complying with 
§60.482-10a		Closed Vent Systems and Control Devices: 
Control Device ID No.
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		Table 20m: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOO: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification, or Reconstruction Commenced After August 23, 2011, and on or before September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Closed Vent Systems (CVS) and Control Devices: 
Flare		Closed Vent Systems (CVS) and Control Devices: 
AMEL		Closed Vent Systems (CVS) and Control Devices: 
AMEL ID No.		Closed Vent Systems (CVS) and Control Devices: 
Complying with 
§60.482-10a		Closed Vent Systems (CVS) and Control Devices: 
Control Device ID No.
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		Table 20n: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOO: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification, or Reconstruction Commenced After August 23, 2011, and on or before September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Control Devices: 
CVS		Control Devices: 
AMEL		Control Devices: 
AMEL ID No.		Control Devices: 
Complying with 
§60.482-10a
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		Table 20o: Title 40 Code of Federal Regulations Part 60 (40 CFR Part 60)

		Subpart OOOO: Standards of Performance for Crude Oil and Natural Gas Facilities for which Construction, Modification, or Reconstruction Commenced After August 23, 2011, and on or before September 18, 2015

		Unit ID No.		SOP/GOP Index No.		Title 40 CFR Part 60, Subpart OOOO Fugitive Unit Description
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		Table 21a: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Means of Compliance		AMOC-GGGGG ID No.		AMEL-UU ID No.		Heavy Liquid Service		UU Units Without an AMEL
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		Table 21b: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Pumps: 
Light Liquid Service		Pumps: 
Dual Mechanical Seal System		Pumps: 
No Externally Actuated Shaft		Pumps: 
Routed to Process or Fuel Gas System or Equipped CVS		Pumps: 
AMEL		Pumps: 
AMEL ID No.		Pumps: Complying with §63.1026(a)
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		Table 21c: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Pumps: 
Heavy Liquid Service		Pumps: 
AMEL		Pumps: 
AMEL ID No.		Pumps: Complying with §63.1029		Compressors: 
Any		Compressors: 
Leakage Capture and Transport		Compressors: 
Instrument Reading <500 ppm
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		Table 21d: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Compressors: 
AMEL		Compressors: 
AMEL ID No.		Compressors: Complying with §63.1031(b)		Pressure Relief Devices: 
Gas/Vapor Service		Pressure Relief Devices Gas/Vapor Service: 
Equipped Rupture Disk		Pressure Relief Devices Gas/Vapor Service: 
Routed to Process or Fuel Gas System or Equipped CVS
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		Table 21e: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Pressure Relief Devices Gas/Vapor Service		Pressure Relief Devices Gas/Vapor Service:
AMEL ID No.		Pressure Relief Devices Gas/Vapor Service: PRD GVS Complying with §63.7920(e)		Pressure Relief Devices: 
Liquid Service		Pressure Relief Devices: 
AMEL 		Pressure Relief Devices: 
AMEL ID No. 		Pressure Relief Devices Liquid Service: Heavy Liquid Service		Pressure Relief Devices Liquid Service: PRD LS Complying with §63.7920(e)		Pressure Relief Devices Liquid Service: Heavy Liquid Service 
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		Table 21f: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Sampling Connection Systems: 
Any		Sampling Connection Systems: 
AMEL		Sampling Connection Systems: 
AMEL ID No.		Sampling Connection Systems: 
Heavy Liquid Service		Sampling Connection Systems: Complying with §63.1032(b)		Sampling Connection Systems: 
Heavy Liquid Service 
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		Table 21g: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Open-ended Valves or Lines: 
Any		Open-ended Valves or Lines: 
AMEL		Open-ended Valves or Lines: 
AMEL ID No.		Open-ended Valves or Lines: 
Heavy Liquid Service		Open-ended Valves or Lines: 
Complying with §63.1033		Open-ended Valves or Lines: 
Heavy Liquid Service 		Valves: 
Gas/Vapor or Light Liquid Service		Valves: 
AMEL		Valves: 
AMEL ID No.		Valves: 
Complying with §63.1025
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		Table 21h: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Valves: 
Heavy Liquid Service		Valves: 
AMEL		Valves: 
AMEL ID No.		Valves: 
Complying with 
§63.1029		Connectors: 
Gas/Vapor or Light Liquid Service		Connectors: 
AMEL		Connectors: 
AMEL ID No.		Connectors: Complying with 
§63.1027
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		Table 21i: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Connectors: Heavy Liquid Service		Connectors: 
AMEL		Connectors: 
AMEL ID No.		Connectors: Complying with 
§63.1029		Agitators: 
Gas/Vapor or Light Liquid Service		Agitators: 
Dual Mechanical Seal System		Agitators: 
No Externally Actuated Shaft		Agitators: 
Routed to Process or Fuel Gas System or Equipped CVS
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		Table 21j: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Agitators Gas/Vapor Light Liquid Service: 
AMEL		Agitators Gas/Vapor Light Liquid Service: 
AMEL ID No.		Agitators Gas/Vapor Light Liquid Service: 
Complying with §63.1028(c)		Agitators: 
Heavy Liquid Service		Agitators Heavy Liquid Service: 
AMEL		Agitators Heavy Liquid Service: 
AMEL ID No		Agitators Heavy Liquid Service:
Complying with §63.1029
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		Table 21k: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Instrumentation Systems: 
Any		Instrumentation Systems: 
AMEL		Instrumentation Systems: 
AMEL ID No.		Instrumentation Systems: 
Heavy Liquid Service		Instrumentation Systems: 
Complying with §63.1029		Instrumentation Systems: 
Heavy Liquid Service 		Closed Vent Systems: 
Fuel Gas System or Process
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		Table 21l: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Closed Vent Systems and Control Devices (CVSCD): 
Non-flare 95% Efficiency		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.		Closed Vent Systems and Control Devices (CVSCD): 
Non-flare 20 ppmv		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No. 		Closed Vent Systems and Control Devices (CVSCD): 
Combustion 95% Efficiency		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.  
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		Table 21m: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Closed Vent Systems and Control Devices (CVSCD): 
Combustion 20 ppmv		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.		Closed Vent Systems and Control Devices (CVSCD): 
Residence Time 0.5s Min. 760ºC		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No. 		Closed Vent Systems and Control Devices (CVSCD): 
Flare		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.  
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		Table 21n: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Regen. CAS		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Non-Regen. CAS		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No. 		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Condenser		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.  
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		Table 21o: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Thermal Incinerator		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Catalytic Incinerator		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No. 
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		Table 21p: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Boiler or Process Heater		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Flare		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No. 
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		Table 21q: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Enc.-Vent. Process Unit AMEL-UU		Enc.-Vent. Process Unit AMEL-UU ID No.		Negative Pressure		Bypass Device		Flare Compliance
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		Table 21r: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Enc.-Vent. Process Unit AMEL-TT		Enc.-Vent. Process Unit AMEL-TT ID No.		General AMEL-TT		General AMEL-TT ID No.		TT Units Without an AMEL
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		Table 21s: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Pumps: 
Light Liquid Service		Pumps: 
Handling Polymerizing Monomers		Pumps: 
In Food or Medical Service		Pumps: 
Complying with §63.1007		Pumps: 
Heavy Liquid Service		Compressors: 
Any
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		Table 21t: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Pressure Relief Devices: 
Gas/Vapor Service		Pressure Relief Devices: 
Liquid Service		Sampling Connection Sys.: 
Any		Open-Ended Valves: 
Any		Valves: 
Gas/Vapor or Light Liquid Service		Valves: 
Heavy Liquid Service
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		Table 21u: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Connectors: 
Gas/Vapor or Light Liquid Service		Connectors: 
Heavy Liquid Service		Agitators: 
Gas/Vapor or Light Liquid Service		Agitators: 
Heavy Liquid Service		Instrumentation Systems: 
Any		Closed Vent Systems: 
Fuel Gas System or Process
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		Table 21v: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Closed Vent Systems and Control Devices (CVSCD): 
Non-flare 95% Efficiency		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.		Closed Vent Systems and Control Devices (CVSCD): 
Non-flare 20 ppmv		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No. 		Closed Vent Systems and Control Devices (CVSCD): 
Enclosed Combustion Device		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.  
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		Table 21w: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Closed Vent Systems and Control Devices (CVSCD): 
Flare		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Regen. CAS		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No. 		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Non-Regen. CAS		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.  
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		Table 21x: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Condenser		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Thermal Incinerator		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No. 		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Catalytic Incinerator		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.  
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		Table 21y: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Boiler or Process Heater		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No.		Closed Vent Systems and Control Devices (CVSCD): 
63GGGGG-Flare		Closed Vent Systems and Control Devices (CVSCD): 
Control Device ID No. 
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		Table 21z: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Negative Pressure		Bypass Device		Flare Compliance
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		Table 21aa: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart GGGGG: National Emission Standards for Hazardous Air Pollutants: Site Remediation

		Unit ID No.		SOP Index No.		Alternative Work Practice Standards		Work Practice Standards ID No.		Design Evaluation		Bypass Device		Continuous Emissions Monitoring System		CVSCD Continuous Compliance
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		Table 22a: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter B, Division 7: Oil and Natural Gas Service in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Compressor Type		ACR		ACR ID No.
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		Table 22b: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter B, Division 7: Oil and Natural Gas Service in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Control Option		Control Device		Control Device ID No.		Bypass Device		Unsafe to Monitor		Difficult to Monitor
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		Table 22c: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter B, Division 7: Oil and Natural Gas Service in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Pneumatic Facility Type		ACR		ACR ID No.
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		Table 22d: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter B, Division 7: Oil and Natural Gas Service in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Control Device		Control Device ID No.		Bypass Device		Unsafe to Monitor		Difficult to Monitor
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		Table 22e: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter B, Division 7: Oil and Natural Gas Service in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Fugitive Component		Components Utilizing Alternative Work Practice in §115.358
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		Table 22f: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter B, Division 7: Oil and Natural Gas Service in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Pumps in Light Liquid VOC Service		ACR		ACR ID No.		Polymerizing Monomer		Not Polymerizing Monomer
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		Table 22g: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter B, Division 7: Oil and Natural Gas Service in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Pumps in Heavy Liquid VOC Service		ACR		ACR ID No.		Complying with §115.177(b)(1)
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		Table 22h: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter B, Division 7: Oil and Natural Gas Service in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Valves		ACR		ACR ID No.		Complying with §115.177(b)(1)
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		Table 22i: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter B, Division 7: Oil and Natural Gas Service in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Flanges		ACR		ACR ID No.		Complying with §115.177(b)(1)
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		Table 22j: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter B, Division 7: Oil and Natural Gas Service in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Connectors		ACR		ACR ID No.		Complying with §115.177(b)(1)
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		Table 22k: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter B, Division 7: Oil and Natural Gas Service in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Pressure Relief Devices		ACR		ACR ID No.		Complying with §115.177(b)(1)
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		Table 22l: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter B, Division 7: Oil and Natural Gas Service in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Sampling Connections		ACR		ACR ID No.		Complying with §115.177(b)(1)
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		Table 22m: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter B, Division 7: Oil and Natural Gas Service in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Process Drains		ACR		ACR ID No.		Complying with §115.177(b)(1)
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		Table 22n: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter B, Division 7: Oil and Natural Gas Service in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Compressors		ACR		ACR ID No.		Complying with §115.177(b)(1)
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		Table 22o: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter B, Division 7: Oil and Natural Gas Service in Ozone Nonattainment Areas

		Unit ID No.		SOP Index No.		Title 30 TAC §115.177 Fugitive Unit Description
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Page 242

		Table 23a: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart EEEE: National Emission Standards for Hazardous Air Pollutants: Organic Liquids Distribution (Non-Gasoline)

		Unit ID No.		SOP Index No.		Means of Compliance		General AMEL ID No.		TT Units Without an AMEL		Heavy Liquid Service		H Units Without an AMEL
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		Table 23b: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart EEEE: National Emission Standards for Hazardous Air Pollutants: Organic Liquids Distribution (Non-Gasoline)

		Unit ID No.		SOP Index No.		Valves: Light Liquid Service		Valves: Heavy Liquid Service		Pumps: Light Liquid Service		Pumps: Heavy Liquid Service		Sampling Connection Systems		Open-ended Valves
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		Table 23c: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart EEEE: National Emission Standards for Hazardous Air Pollutants: Organic Liquids Distribution (Non-Gasoline)

		Unit ID No.		SOP Index No.		Valves: Light Liquid Service		Valves Light Liquid Service: AMEL		Valves Light Liquid Service: AMEL ID No.		Valves Light Liquid Service: Complying with §63.1025		Valves: Heavy Liquid Service		Valves Heavy Liquid Service: AMEL		Valves Heavy Liquid Service: AMEL ID No.		Valves Heavy Liquid Service: Complying with §63.1029
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		Table 23d: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart EEEE: National Emission Standards for Hazardous Air Pollutants: Organic Liquids Distribution (Non-Gasoline)

		Unit ID No.		SOP Index No.		Pumps: 
Light Liquid Service		Pumps: 
AMEL		Pumps: 
AMEL ID No.		Pumps: 
Dual Mechanical Seal		Pumps: 
No Externally Actuated Shaft		Pumps: 
Routed to Process or Fuel Gas System or Equipped CVS		Pumps: 
Complying with §63.1026(b)
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		Table 23e: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart EEEE: National Emission Standards for Hazardous Air Pollutants: Organic Liquids Distribution (Non-Gasoline)

		Unit ID No.		SOP Index No.		Pumps:
Heavy Liquid Service		Pumps:
AMEL		Pumps:
AMEL ID No.		Pumps: 
Complying with §63.1029
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		Table 23f: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart EEEE: National Emission Standards for Hazardous Air Pollutants: Organic Liquids Distribution (Non-Gasoline)

		Unit ID No.		SOP Index No.		Sampling Connection Systems		Sampling Connection Systems: 
AMEL		Sampling Connection Systems: 
AMEL ID No.		Sampling Connection Systems: 
Heavy Liquid Service		Sampling Connection Systems: 
Complying with §63.1032		Sampling Connection Systems: 
Heavy Liquid Service 
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		Table 23g: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart EEEE: National Emission Standards for Hazardous Air Pollutants: Organic Liquids Distribution (Non-Gasoline)

		Unit ID No.		SOP Index No.		Open-ended Valves		Open-ended Valves: 
AMEL		Open-ended Valves: 
AMEL ID No.		Open-ended Valves: 
Heavy Liquid Service		Open-ended Valves: 
Complying with §63.1033		Open-ended Valves: 
Heavy Liquid Service 
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		Table 23h: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart EEEE: National Emission Standards for Hazardous Air Pollutants: Organic Liquids Distribution (Non-Gasoline)

		Unit ID No.		SOP Index No.		Pumps:
Light Liquid Service		Pumps: 
Heavy Liquid Service		Sampling Connection Systems: 
Any		Sampling Connection Systems: 
Heavy Liquid Service
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		Table 23i: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart EEEE: National Emission Standards for Hazardous Air Pollutants: Organic Liquids Distribution (Non-Gasoline)

		Unit ID No.		SOP Index No.		Valves: Light Liquid Service		Valves: Heavy Liquid Service		Open-Ended: Any		Open-Ended: Heavy Liquid Service
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		Do not add or delete rows.

								General Information																				OP-SUM Table 1																								OP-REQ2

				Named Ranges:														rg1_Pmt_Type		rg1_Proj_Type		rg1_Submit_Type

				Character Limits:												70														(number)		14		14		50								25		8		(date)						(number)		(units list)		50		36		250

				Total Codes:				0		0		0		0		0		3		3		2		0				2		0		0		0		0		1		2		9		0		0		0				2		0		0		339		0		0

								Date		Customer Reference No.		Regulated Entity No.		Permit No.		Permit Area Name		Permit Type		Project Type		Submission Type		Project Number (if available)				Unit AI		Revision No.		Unit ID No.		Group ID No.		Unit Name/ Description		CAM		PCA AI		Preconstruction Authorization (PCA) Category		Authorization/ Registration Number		Permit By Rule (PBR) Number		PBR Effective Date				Unit AI		Revision No.		Unit ID No.		Potentially Applicable Regulatory Name		Negative Applicability/Superseded Requirement Citation		Negative Applicability/Superseded Requirement Reason

																		SOP		Initial		New Application						A										Y		A		PBR										A						30 TAC Chapter 101, General Rules

																		GOP		Renewal		Existing Application Update						D												D		Standard Permit										D						30 TAC Chapter 106, Permits by Rule

																		TOP		Revision																						NSR Permit																30 TAC Chapter 111, Agricultural Processes

																																										PSD																30 TAC Chapter 111, Exemptions P/T Operations

																																										Nonattainment																30 TAC Chapter 111, Incineration

																																										GHG																30 TAC Chapter 111, Mat'ls, Const, Pavements

																																										112(G) [HAP]																30 TAC Chapter 111, Nonagricultural Processes

																																										MSW or IHW																30 TAC Chapter 111, Outdoor Burning

																																										Exemption																30 TAC Chapter 111, Visible Emissions

																																																										30 TAC Chapter 112, Sulfur Compounds

																																																										30 TAC Chapter 113, Commercial/Industrial SW Incin

																																																										30 TAC Chapter 113, General Provisions

																																																										30 TAC Chapter 113, Hos/Med/Inf Waste Incinerators

																																																										30 TAC Chapter 113, Lead Smelters in Dallas County

																																																										30 TAC Chapter 113, Municipal Solid Waste Landfill

																																																										30 TAC Chapter 113, Nonferrous Smelters

																																																										30 TAC Chapter 113, Other Solid Waste Incineration

																																																										30 TAC Chapter 113, Small Municipal Waste Incin

																																																										30 TAC Chapter 115, Alternate Means of Control

																																																										30 TAC Chapter 115, Batch Processes

																																																										30 TAC Chapter 115, Cntrl of Leaks from Transport

																																																										30 TAC Chapter 115, Compliance and Control Plan

																																																										30 TAC Chapter 115, Consumer Products

																																																										30 TAC Chapter 115, Control of Reid VP

																																																										30 TAC Chapter 115, Cutback Asphalt

																																																										30 TAC Chapter 115, Degassing or Cleaning Vessels

																																																										30 TAC Chapter 115, Degreasing Processes

																																																										30 TAC Chapter 115, Early Reductions

																																																										30 TAC Chapter 115, Fugitives Pet Ref B Counties

																																																										30 TAC Chapter 115, Graphic Arts Processes

																																																										30 TAC Chapter 115, HRVOC Cooling Towers

																																																										30 TAC Chapter 115, HRVOC Fugitive Emissions

																																																										30 TAC Chapter 115, HRVOC Vent Gas

																																																										30 TAC Chapter 115, Industrial Wastewater

																																																										30 TAC Chapter 115, Loading and Unloading of VOC

																																																										30 TAC Chapter 115, Mun. Solid Waste Landfills

																																																										30 TAC Chapter 115, Offset Lithographic Printing

																																																										30 TAC Chapter 115, Oil and Natural Gas Service

																																																										30 TAC Chapter 115, Pet. Refinery & Petrochemicals

																																																										30 TAC Chapter 115, Petroleum Dry Cleaning Systems

																																																										30 TAC Chapter 115, Phar. Man. Facilities

																																																										30 TAC Chapter 115, Stage I M. V. Fuel Dispense

																																																										30 TAC Chapter 115, Stage II Control of Refueling

																																																										30 TAC Chapter 115, Storage of VOCs

																																																										30 TAC Chapter 115, Subchapter A

																																																										30 TAC Chapter 115, Subchapter E, Division 5

																																																										30 TAC Chapter 115, Subchapter E, Division 6

																																																										30 TAC Chapter 115, Subchapter E, Division 7

																																																										30 TAC Chapter 115, Surface Coating Operations

																																																										30 TAC Chapter 115, Unit Turn & Vac System-Pet Ref

																																																										30 TAC Chapter 115, Vent Gas Controls

																																																										30 TAC Chapter 115, Water Separation

																																																										30 TAC Chapter 116, NSR Permits

																																																										30 TAC Chapter 116, Standard Permits

																																																										30 TAC Chapter 117, Adipic Acid Manufacturing

																																																										30 TAC Chapter 117, Administrative Provisions

																																																										30 TAC Chapter 117, Cement Kilns

																																																										30 TAC Chapter 117, Commercial

																																																										30 TAC Chapter 117, East Texas Combustion

																																																										30 TAC Chapter 117, Gas-Fired Steam Gen (Repealed)

																																																										30 TAC Chapter 117, Minor Source Combustion

																																																										30 TAC Chapter 117, Nitric Acid Man.-Gen.

																																																										30 TAC Chapter 117, Nitric Acid Man.-Ozone NA

																																																										30 TAC Chapter 117, Subchapter B

																																																										30 TAC Chapter 117, Subchapter E, Division 1

																																																										30 TAC Chapter 117, Subchapter E, Division 2

																																																										30 TAC Chapter 117, Subchapter E, Division 3

																																																										30 TAC Chapter 117, Subchapter G, Division 1

																																																										30 TAC Chapter 117, Subchapter G, Division 2

																																																										30 TAC Chapter 117, Utility Electric Division 2

																																																										30 TAC Chapter 117, Utility Electric Generation

																																																										30 TAC Chapter 119, Control of Carbon Monoxide

																																																										30 TAC Chapter 122, Federal Operating Permits

																																																										40 CFR Part 1039, Subpart B

																																																										40 CFR Part 1042, Subpart B

																																																										40 CFR Part 1048

																																																										40 CFR Part 1054

																																																										40 CFR Part 59, Nat'l Emission Standards For VOCs

																																																										40 CFR Part 60, Subpart A

																																																										40 CFR Part 60, Subpart AA

																																																										40 CFR Part 60, Subpart AAA

																																																										40 CFR Part 60, Subpart AAAA

																																																										40 CFR Part 60, Subpart AAa

																																																										40 CFR Part 60, Subpart BB

																																																										40 CFR Part 60, Subpart BBB

																																																										40 CFR Part 60, Subpart CC

																																																										40 CFR Part 60, Subpart CCCC

																																																										40 CFR Part 60, Subpart Cc

																																																										40 CFR Part 60, Subpart Ce

																																																										40 CFR Part 60, Subpart D

																																																										40 CFR Part 60, Subpart DD

																																																										40 CFR Part 60, Subpart DDD

																																																										40 CFR Part 60, Subpart Da

																																																										40 CFR Part 60, Subpart Db

																																																										40 CFR Part 60, Subpart Dc

																																																										40 CFR Part 60, Subpart E

																																																										40 CFR Part 60, Subpart EE

																																																										40 CFR Part 60, Subpart EEEE

																																																										40 CFR Part 60, Subpart Ea

																																																										40 CFR Part 60, Subpart Eb

																																																										40 CFR Part 60, Subpart Ec

																																																										40 CFR Part 60, Subpart F

																																																										40 CFR Part 60, Subpart FFF

																																																										40 CFR Part 60, Subpart G

																																																										40 CFR Part 60, Subpart GG

																																																										40 CFR Part 60, Subpart GGG

																																																										40 CFR Part 60, Subpart GGGG

																																																										40 CFR Part 60, Subpart GGGa

																																																										40 CFR Part 60, Subpart Ga

																																																										40 CFR Part 60, Subpart H

																																																										40 CFR Part 60, Subpart HH

																																																										40 CFR Part 60, Subpart HHH

																																																										40 CFR Part 60, Subpart HHHH

																																																										40 CFR Part 60, Subpart I

																																																										40 CFR Part 60, Subpart III

																																																										40 CFR Part 60, Subpart IIII

																																																										40 CFR Part 60, Subpart J

																																																										40 CFR Part 60, Subpart JJJ

																																																										40 CFR Part 60, Subpart JJJJ

																																																										40 CFR Part 60, Subpart Ja

																																																										40 CFR Part 60, Subpart K

																																																										40 CFR Part 60, Subpart KK

																																																										40 CFR Part 60, Subpart KKK

																																																										40 CFR Part 60, Subpart KKKK

																																																										40 CFR Part 60, Subpart Ka

																																																										40 CFR Part 60, Subpart Kb

																																																										40 CFR Part 60, Subpart L

																																																										40 CFR Part 60, Subpart LL

																																																										40 CFR Part 60, Subpart LLL

																																																										40 CFR Part 60, Subpart LLLL

																																																										40 CFR Part 60, Subpart M

																																																										40 CFR Part 60, Subpart MM

																																																										40 CFR Part 60, Subpart N

																																																										40 CFR Part 60, Subpart NN

																																																										40 CFR Part 60, Subpart NNN

																																																										40 CFR Part 60, Subpart Na

																																																										40 CFR Part 60, Subpart O

																																																										40 CFR Part 60, Subpart OOO

																																																										40 CFR Part 60, Subpart OOOO

																																																										40 CFR Part 60, Subpart OOOOa

																																																										40 CFR Part 60, Subpart P

																																																										40 CFR Part 60, Subpart PP

																																																										40 CFR Part 60, Subpart PPP

																																																										40 CFR Part 60, Subpart Q

																																																										40 CFR Part 60, Subpart QQ

																																																										40 CFR Part 60, Subpart QQQ

																																																										40 CFR Part 60, Subpart R

																																																										40 CFR Part 60, Subpart RR

																																																										40 CFR Part 60, Subpart RRR

																																																										40 CFR Part 60, Subpart S

																																																										40 CFR Part 60, Subpart SS

																																																										40 CFR Part 60, Subpart SSS

																																																										40 CFR Part 60, Subpart T

																																																										40 CFR Part 60, Subpart TT

																																																										40 CFR Part 60, Subpart TTT

																																																										40 CFR Part 60, Subpart TTTT

																																																										40 CFR Part 60, Subpart U

																																																										40 CFR Part 60, Subpart UU

																																																										40 CFR Part 60, Subpart UUU

																																																										40 CFR Part 60, Subpart V

																																																										40 CFR Part 60, Subpart VV

																																																										40 CFR Part 60, Subpart VVV

																																																										40 CFR Part 60, Subpart VVa

																																																										40 CFR Part 60, Subpart W

																																																										40 CFR Part 60, Subpart WW

																																																										40 CFR Part 60, Subpart WWW

																																																										40 CFR Part 60, Subpart X

																																																										40 CFR Part 60, Subpart XX

																																																										40 CFR Part 60, Subpart XXX

																																																										40 CFR Part 60, Subpart Y

																																																										40 CFR Part 60, Subpart Z

																																																										40 CFR Part 61, Subpart A

																																																										40 CFR Part 61, Subpart BB

																																																										40 CFR Part 61, Subpart C

																																																										40 CFR Part 61, Subpart D

																																																										40 CFR Part 61, Subpart E

																																																										40 CFR Part 61, Subpart F

																																																										40 CFR Part 61, Subpart FF

																																																										40 CFR Part 61, Subpart J

																																																										40 CFR Part 61, Subpart K

																																																										40 CFR Part 61, Subpart L

																																																										40 CFR Part 61, Subpart M

																																																										40 CFR Part 61, Subpart N

																																																										40 CFR Part 61, Subpart O

																																																										40 CFR Part 61, Subpart P

																																																										40 CFR Part 61, Subpart R

																																																										40 CFR Part 61, Subpart V

																																																										40 CFR Part 61, Subpart Y

																																																										40 CFR Part 62, Subpart III

																																																										40 CFR Part 62, Subpart OOO

																																																										40 CFR Part 63, Subpart A

																																																										40 CFR Part 63, Subpart AA

																																																										40 CFR Part 63, Subpart AAAA

																																																										40 CFR Part 63, Subpart AAAAA

																																																										40 CFR Part 63, Subpart AAAAAAA

																																																										40 CFR Part 63, Subpart B

																																																										40 CFR Part 63, Subpart BB

																																																										40 CFR Part 63, Subpart BBBBB

																																																										40 CFR Part 63, Subpart BBBBBB

																																																										40 CFR Part 63, Subpart BBBBBBB

																																																										40 CFR Part 63, Subpart CC

																																																										40 CFR Part 63, Subpart CCC

																																																										40 CFR Part 63, Subpart CCCC

																																																										40 CFR Part 63, Subpart CCCCC

																																																										40 CFR Part 63, Subpart CCCCCC

																																																										40 CFR Part 63, Subpart CCCCCCC

																																																										40 CFR Part 63, Subpart DD

																																																										40 CFR Part 63, Subpart DDD

																																																										40 CFR Part 63, Subpart DDDD

																																																										40 CFR Part 63, Subpart DDDDD

																																																										40 CFR Part 63, Subpart DDDDDD

																																																										40 CFR Part 63, Subpart DDDDDDD

																																																										40 CFR Part 63, Subpart EE

																																																										40 CFR Part 63, Subpart EEE

																																																										40 CFR Part 63, Subpart EEEE

																																																										40 CFR Part 63, Subpart EEEEE

																																																										40 CFR Part 63, Subpart EEEEEE

																																																										40 CFR Part 63, Subpart F

																																																										40 CFR Part 63, Subpart FFFF

																																																										40 CFR Part 63, Subpart FFFFF

																																																										40 CFR Part 63, Subpart FFFFFF

																																																										40 CFR Part 63, Subpart G

																																																										40 CFR Part 63, Subpart GG

																																																										40 CFR Part 63, Subpart GGG

																																																										40 CFR Part 63, Subpart GGGG

																																																										40 CFR Part 63, Subpart GGGGG

																																																										40 CFR Part 63, Subpart GGGGGG

																																																										40 CFR Part 63, Subpart H

																																																										40 CFR Part 63, Subpart HH

																																																										40 CFR Part 63, Subpart HHH

																																																										40 CFR Part 63, Subpart HHHH

																																																										40 CFR Part 63, Subpart HHHHH

																																																										40 CFR Part 63, Subpart HHHHHH

																																																										40 CFR Part 63, Subpart HHHHHHH

																																																										40 CFR Part 63, Subpart I

																																																										40 CFR Part 63, Subpart II

																																																										40 CFR Part 63, Subpart III

																																																										40 CFR Part 63, Subpart IIII

																																																										40 CFR Part 63, Subpart IIIII

																																																										40 CFR Part 63, Subpart J

																																																										40 CFR Part 63, Subpart JJ

																																																										40 CFR Part 63, Subpart JJJ

																																																										40 CFR Part 63, Subpart JJJJ

																																																										40 CFR Part 63, Subpart JJJJJ

																																																										40 CFR Part 63, Subpart JJJJJJ

																																																										40 CFR Part 63, Subpart KK

																																																										40 CFR Part 63, Subpart KKKK

																																																										40 CFR Part 63, Subpart KKKKK

																																																										40 CFR Part 63, Subpart L

																																																										40 CFR Part 63, Subpart LL

																																																										40 CFR Part 63, Subpart LLL

																																																										40 CFR Part 63, Subpart LLLLL

																																																										40 CFR Part 63, Subpart LLLLLL

																																																										40 CFR Part 63, Subpart M

																																																										40 CFR Part 63, Subpart MM

																																																										40 CFR Part 63, Subpart MMM

																																																										40 CFR Part 63, Subpart MMMM

																																																										40 CFR Part 63, Subpart MMMMM

																																																										40 CFR Part 63, Subpart MMMMMM

																																																										40 CFR Part 63, Subpart N

																																																										40 CFR Part 63, Subpart NNN

																																																										40 CFR Part 63, Subpart NNNN

																																																										40 CFR Part 63, Subpart NNNNN

																																																										40 CFR Part 63, Subpart NNNNNN

																																																										40 CFR Part 63, Subpart O

																																																										40 CFR Part 63, Subpart OO

																																																										40 CFR Part 63, Subpart OOO

																																																										40 CFR Part 63, Subpart OOOO

																																																										40 CFR Part 63, Subpart OOOOOO
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																																																										40 CFR Part 63, Subpart SSSSS
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																																																										40 CFR Part 63, Subpart T
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General Instructions

		Form OP-REQ2 Table Instructions

		Federal Operating Permit Program

		Texas Commission on Environmental Quality



		Overview:  

		This OP-REQ2 Table is used to add individual units that are not submitted on a unit attribute (UA) form. The corresponding instructions for the OP-REQ2 are found on the OP-REQ2 Instructions sheet.

This sheet is for informational purposes only. No data is required and you do not need to print this sheet.  Please begin by inserting the permit information in the General Information sheet.

The recommended zoom setting is 100%. Adjusting the zoom may affect the visibility of instructions.

Accessibility disclaimer: this form contains intentionally blank cells.

Under Texas Government Code 559.003(a), individuals are entitled to receive and review any information collected by TCEQ about the individual by means of a form that that is completed and filed with TCEQ in a paper or electronic format on the TCEQ website consistent with Texas Government Code sec., 559.003(b). The individual is also entitled to have TCEQ correct information about the individual that is incorrect.

If you have questions on how to fill out this form or about the Air Permits Division, please contact us at 512-239-1250.

		Instructions:

		General Information

		
The General Information sheet holds the permit information. Applicants will enter the following permit application information for the site:

"Date", "Customer Reference No.", "Regulated Entity No.", "Permit No.", "Permit Area Name", and "Project Number" if available. The applicants will use the dropdown menu for "Permit Type", "Project Type", and "Submission Type". The "Title V Form Release Date", "Form Number", "APD ID Number", and "Version Revised Date" are present and cannot be altered.

Any subsequent submittals must have a new date.


		OP-SUM Instructions

		
The OP-SUM Instructions sheet holds the specific instructions for filling out the OP-SUM sheet.


		OP-SUM

		
The data found in the  ID No. (Unit/Process/Emission Point/Control Device ID No.) and Group ID No. columns are used to prefill the dropdown menus for the Unit/Process/Emission Point/Control Device ID No. found in the OP-REQ2 table. Use the dropdown menus in the OP-SUM to select data. If there is no dropdown menu, enter the data. Refer to the OP-SUM instructions sheet for further details to fill out the table.


		OP-REQ2 Instructions

		The OP-REQ2 Instructions sheet holds the specific instructions for filling out the OP-REQ2 sheet.

		OP-REQ2

		The OP-REQ2 contains dropdown menus for Unit AI and Unit/Process/Emission Point/Control Device ID No. The data in the dropdown menus come from the data submitted in the OP-SUM. If a Unit ID No. is a member of a group, only the Group ID No. will be available in the dropdown menu. If a permit shield is being requested for a Unit/Process/Emission Point/Control Device ID No., the ID No. must be entered on the OP-SUM. Refer to the OP-REQ2 instructions sheet for further details to fill out the table.

The Potentially Applicable Regulatory Name column has conditional formatting in place if a regulatory name is typed in or pasted rather than selected from the dropdown menu. This does not automatically indicate an error.

		Website Links:

		Decision Support System:

		https://www.tceq.texas.gov/permitting/air/nav/air_supportsys.html


		Permitting Tools and Guidance for General Operating Permits

		https://www.tceq.texas.gov/permitting/air/titlev/generalpermits/gop_experts.html

		Permitting Tools and Guidance for Site Operating Permits

		https://www.tceq.texas.gov/permitting/air/titlev/site/site_experts.html





https://www.tceq.texas.gov/permitting/air/titlev/site/site_experts.htmlhttps://www.tceq.texas.gov/permitting/air/titlev/generalpermits/gop_experts.htmlhttps://www.tceq.texas.gov/permitting/air/nav/air_supportsys.html

General Information

		Negative Applicable/Superseded Requirement Determinations

		Form OP-REQ2

		Federal Operating Permit Program

		Texas Commission on Environmental Quality



		General Information



		Requested Information		Response

		Date:  		06/24/2026

		Customer Reference No.:  		CN600130017

		Regulated Entity No.:  		RN100218973

		Permit No.:  		O4165

		Permit Area Name:  		Olefins 3 and Propane Dehydrogenation (PDH) Plant

		Permit Type:  		SOP

		Project Type:  		Revision

		Submission Type:  		Existing Application Update

		Project Number (if available):  		37628

		Form Information		TCEQ Entry Only

		Title V Form Release Date:  		07/2025

		Form Number:		10017

		APD ID Number:		156v1.0

		Version Revised Date:		07/2025

				This form is for use by facilities subject to air quality permit requirements and may be revised periodically.







OP-SUM Instructions

		Individual Unit Summary

		OP-SUM Instructions

		Federal Operating Permit Program

		Texas Commission on Environmental Quality



		General

		All units and processes addressed in the application for a permit under Title 30 Texas Administrative Code Chapter 122 (30 TAC Chapter 122) must be listed on the OP-SUM sheet. The term “unit” in these instructions has the meaning of “emission unit” as defined in 30 TAC Chapter 122. The term “process” refers to a collection of units or devices that have a physical relationship, or source cap, where a regulatory requirement is potentially applicable to the process as a whole.

The purpose of the OP-SUM sheet is to list individual units and processes addressed in the  OP-REQ2 sheet and to provide identifying information and preconstruction authorizations. This sheet is also used to designate members of groups.

The corresponding preconstruction authorization for each unit and process addressed in the OP-REQ2 sheet must also be listed on the OP-SUM sheet. For units or processes which were authorized to construct or modify under Permits by Rule (PBR), list all applicable PBR information, including registration numbers. If a unit or process is authorized under more than one preconstruction authorization, then list all applicable preconstruction authorizations, including any Prevention of Significant Deterioration (PSD) and/or nonattainment permit(s). 

		Groups:

     •	 A “group” is a collection of units or devices that have identical applicability (or non-applicability) determinations and 
       may, or may not, have a physical relationship. 

     •	 Group members may have different 30 TAC Chapter 116 or 30 TAC Chapter 106 preconstruction authorizations.

     •	 Groups may be used on UA forms only if all unit attributes are identical.

     •	 All groups must be mutually exclusive. 

     •	 Grouping is optional.

     •	 Groups are assigned an ID No. by the applicant, which must begin with the prefix “GRP” followed by a maximum of 
      seven characters (GRPXXXXXXX).

		Processes:

     •	 A “process” is a quasi-unit representing a collection of units or devices that have a physical relationship and for which 
        a regulatory requirement applies to the process as a whole.

      Example:  Title 40 Code of Federal Regulations Part 60, Subpart LLL (40 CFR Part 60, Subpart LLL) would apply to a 
      process consisting of a sweetening unit, followed by a sulfur recovery unit. But it would not be appropriate to 
      represent 40 CFR Part 60, Subpart LLL as applying to the individual member units, therefore the “process” is 
      designated to represent this applicability.

     •	 Individual units in a process do not need to be identified unless they have potentially applicable requirements unto 
       themselves. Use multiple lines to identify such units.

     •	 The Process ID must appear as an entry in the Unit ID No. column of the OP-SUM sheet, and a Name/Description and 
       Preconstruction Authorization information must be provided.

     •	 Processes are assigned an ID No. by the applicant, which must begin with the prefix “PRO” followed by 
       seven or less characters (PROXXXXXXX).


		Specific

		Fill out the OP-REQ2 sheet found in the corresponding OP-UA form if the unit appears on a OP-UA form. 

Unit Action Indicator (Unit AI):
Complete this secion only for a permit revision/renewal. Select “A” from the dropdown menu if the emission unit, emission point, or process indicated is an addition to the existing permit. Select “D” from the dropdown menu if the existing emission unit, emission point, or process indicated is being deleted from the permit. If an emission unit, emission point, or process is not being added/deleted from the permit, leave blank.

Revision No.:
Complete this section only for a permit revision/renewal. Enter the revision number identified on Form OP-2, Table 2 (only for renewals/revisions). This number will link the specified change to the appropriate permit revision. 

ID No.(Unit/Process/Emission Point/Control Device ID No.) :
Each unit or process must be assigned an identification number. (Maximum 10 characters)

      •	 For emission units and processes with potentially applicable requirements, enter the Facility ID Nos. (FINs) as listed 
        in the TCEQ State of Texas Air Reporting System (STARS);

      •	 For emission points with potentially applicable requirements, enter the emission point numbers (EPNs) as listed in 
        the STARS; or

      •	 If the FIN or EPN currently does not exist in the STARS, then a new ID No. that is consistent with the existing 
        numbering system must be provided by the applicant.

      •	 Unit/Process/Emission Point/Control Device ID Nos. cannot begin with “GRP” (the character sequence reserved for Group ID Nos.) and must begin 
        with “PRO” when a Process ID No. is required.


		Note:  Due to differences between the TCEQ Air Permits Division and TCEQ Industrial Emissions Assessment Section, identification numbers for fugitive sources designated for 30 TAC Chapter 122 purposes may be different than those used for STARS purposes.

If there is no difference between the fugitive area defined for 30 TAC Chapter 122 purposes and the fugitive area used for STARS purposes, enter the fugitive ID No. as listed in the STARS.

If a difference exists because new fugitive areas have been created for 30 TAC Chapter 122 purposes, or if the fugitive area has not been assigned an ID No. in the STARS, then a new ID No. that is consistent with the existing numbering system must be provided by the applicant.

		Group ID No.:
If applicable, enter the unique identification number for the group which includes this unit (GRPXXXXXXX). If the unit is not a member of a group, leave this column blank. (See general instructions, above, for information regarding requirements for grouping units in FOP applications.)

Name/Description:
Each unit/ process/ emission point/ control device must be given a name or description that distinguishes it from other units as much as practicable. The Name/Description should clearly indicate the type of unit. If possible, please avoid using generic descriptions, such as “Tank” or “Boiler,” for multiple units. (Maximum 50 characters)

     •	 Enter a text name or description for the unit/ process/ emission point/ control device from the STARS whenever possible.
     •	 If no STARS name currently exists, a new name that is consistent with the existing naming convention must be provided 
      by the applicant.

Examples:  The following examples are intended as guidance on completion of columns on the OP-SUM sheet for various situations. It should be assumed that units in these examples meet all criteria for inclusion in the application. Criteria for grouping are also assumed to be satisfied. 

		Example 1.	Two boilers and their associated stack with flow rates greater than 100,000 acfm:







		Example 2. A floating roof tank that is part of a polymer manufacturing process (process identification number PRO POLY), which also has additional applicable requirements unto itself:






		Example 3.	A process fugitive area:



		The units, groups, and processes would be reflected in the OP-SUM sheet as follows (CAM and Preconstruction Authorizations are not shown):













		CAM (For reference only):
Indicate if the unit is subject to 40 CFR Part 64 by placing an “X” in the “CAM” column next to the unit. Please refer to 40 CFR Part 64 to determine applicability. Certification by the Responsible Official (RO) pursuant to 30 TAC § 122.165 does not extend to the information which is designated on forms as “For reference only.”

Preconstruction Authorizations (PCA):
At least one preconstruction authorization must be indicated for each unit; however, a unit may have multiple authorizations. All preconstruction authorizations listed on this form must also be identified on Form OP-REQ1. 

When a unit has multiple authorizations, each PCA must be listed on a separate row. The following examples are intended as guidance on completion of columns for the preconstruction authorizations. The examples are followed by specific instructions for each column.

		Example 1: Adding multiple PCA Categories for a unit





		Example 2: Adding and deleting a PCA for a unit








		Preconstruction Authorization Action Indicator (PCA AI):
Select “A” from the dropdown menu if a preconstruction authorization is being added for the emission unit, emission point, or process. Select “D” from the dropdown menu if a preconstruction authorization is being deleted from the emission unit, emission point, or process. If a preconstruction authorization is not being added/deleted from the emission unit, emission point, or process, leave blank.

Preconstruction Authorization (PCA) Category:
Select from the dropdown menu the category of the PCA being added or deleted.

     •	 PBR - Permit by Rule claimed or registered under 30 TAC Chapter 106
     •	 Standard Permit - 30 TAC Chapter 116 and non-rule Air Quality Standard Permits
     •	 NSR Permit - 30 TAC Chapter 116 preconstruction authorizations
     •	 PSD - Prevention of Significant Deterioration Permits
     •	 Nonattainment - Nonattainment Permits
     •	 GHG – Greenhouse Gas Permits
     •	 112(G) [HAP] - Hazardous Air Pollutant Permits
     •	 MSW or IHW - Municipal Solid Waste or Industrial Hazardous Waste Permits
     •	 Exemption – De Minimis Facilities or Sources authorized by 30 TAC Chapter 116, § 116.119

		Authorization/Registration Number:
List all TCEQ permit numbers for 30 TAC Chapter 116 preconstruction authorizations, Title I preconstruction authorizations (PSD and nonattainment permits) and 30 TAC Chapter 106 (PBR) registration numbers, under which the unit or process is operating.

30 TAC Chapter 116 Permits
Enter the TCEQ permit number, for example, 12345. This includes special permits and standard permit registrations.

Prevention of Significant Deterioration (PSD) Permit
Enter the PSD permit number (PSDTXXXX), for example, PSDTX123. If the PSD permit has been modified, include the “M” suffix (PSDTXXXXMXX), for example, PSDTX123M5. Title I authorizations should only be listed for units addressed by the PSD or nonattainment permits.

Nonattainment Permit
Enter each nonattainment permit number (NXXX), for example, N123. If the nonattainment permit has been modified, include the “M” suffix (NXXXMXX), for example, N123M5. Title I authorizations should only be listed for units addressed by the PSD or nonattainment permits.







		Permit by Rule (previously called Standard Exemption)
Enter the PBR Registration No. for each PBR registered under 30 TAC Chapter 106 and each standard exemption previously registered under 30 TAC Chapter 116.

Exemption
Enter 116.119 for a de minimis facility or source which has other potentially applicable or applicable requirements (these are authorized by 30 TAC Chapter 116, § 116.119). De minimis facilities or sources should not be included if there are no other potentially applicable or applicable requirements.

Permit by Rule (PBR) Number:
For each PBR claimed or registered under 30 TAC Chapter 106, and each standard exemption claimed or registered previously under 30 TAC Chapter 116, enter the number in the appropriate format shown below.

Note: All units authorized by PBR must also be identified on Form OP-PBRSUP.





XXX = 30 TAC Chapter 116 standard exemption number or 30 TAC Chapter 106 PBR number.

		PBR Effective Date:
For each PBR claimed or registered under 30 TAC Chapter 106 and each standard exemption claimed or registered, enter the effective date of the rule. MM/DD/YYYY = Effective date of the Standard Exemption or PBR in effect at the time claimed or granted

Information on Chapter 116 version dates is available at the link below:

		www.tceq.texas.gov/permitting/air/permitbyrule/historical_rules/oldselist/se_index.html.

		Information on Chapter 106 version dates is available at the link below:

		www.tceq.texas.gov/permitting/air/permitbyrule/historical_rules/old106list/index106.html.

		Please note that prior to March 14, 1997, a standard exemption list was incorporated by reference into 30 TAC Chapter 116 and each standard exemption had an assigned number, e.g., 112. Each standard exemption now resides in a section of 30 TAC Chapter 106 (e.g., 30 TAC § 106.148) and now is referred to as a PBR. (Standard exemptions were readopted under the PBR designation on March 14, 1997.) Information regarding PBRs may be found on the TCEQ website at the link below:




		http://www.tceq.texas.gov/permitting/air/nav/air_pbr.html

		The applicant has the option of claiming a newer and more stringent version of the standard exemption or PBR if the original applicable version of the standard exemption or PBR cannot easily be determined. As an example of a standard exemption authorized before March 14, 1997, Standard Exemption No. 6 had an effective date of August 30, 1988. It was then amended with a new effective date of July 20, 1992. The standard exemption identifier for a compressor engine constructed in 1993 and registered under Standard Exemption No. 6 would be represented as:

		As an example of a PBR authorized on or after March 14, 1997, Standard Exemption No. 6 had an effective date of June 7, 1996. It was then amended and moved to 30 TAC § 106.512 with an effective date of March 14, 1997. The PBR identifier for a compressor engine constructed in 1998 and registered under 30 TAC § 106.512 would be represented as:









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































https://www.tceq.texas.gov/permitting/air/permitbyrule/historical_rules/oldselist/se_index.htmlhttp://www.tceq.texas.gov/permitting/air/permitbyrule/historical_rules/old106list/index106.html.http://www.tceq.texas.gov/permitting/air/nav/air_pbr.html

OP-SUM

		Individual Unit Summary

		OP-SUM

		Federal Operating Permit Program

		Texas Commission on Environmental Quality

																												4

		Unit AI		Revision No.		ID No.		Group ID No.		ID Name/Description		CAM		PCA AI		Preconstruction Authorization (PCA) Category		Authorization/ Registration Number		Permit By Rule (PBR) Number		PBR Effective Date		"Unit1"		"Unit2"		"Unit3"		"Unit-Group"

						OL3-WSTWTR				MCPU WASTEWATER						NSR Permit		107518						OL3-WSTWTR		7		1		OL3-WSTWTR

						OL3-WSTWTR				MCPU WASTEWATER						PSD		PSDTX1383M2						OL3-WSTWTR						T-1152

						OL3-WSTWTR				MCPU WASTEWATER						GHG		GHGPSDTX48M1						OL3-WSTWTR						T-1253

		A		1		T-1152				EC3379A Tote						PBR		177140		106.261		11/01/2003		T-1152		10		2		T-2451

		A		1		T-1152				EC3379A Tote						PBR		177140		106.262		11/01/2003		T-1152						

		A		1		T-1152				EC3379A Tote						PBR		177140		106.472		09/04/2000		T-1152						

		A		2		T-1253				EC3443A Tote						PBR		177140		106.261		11/01/2003		T-1253		13		3		

		A		2		T-1253				EC3443A Tote						PBR		177140		106.262		11/01/2003		T-1253						

		A		2		T-1253				EC3443A Tote						PBR		177140		106.472		09/04/2000		T-1253						

		A		3		T-2451				EC3267A Tote						PBR		177140		106.261		11/01/2003		T-2451		16		4		

		A		3		T-2451				EC3267A Tote						PBR		177140		106.262		11/01/2003		T-2451						

		A		3		T-2451				EC3267A Tote						PBR		177140		106.472		09/04/2000		T-2451						

																														

																														

																														





OP-REQ2 Instructions

		Negative Applicable/Superseded Requirement Determinations

		Form OP-REQ2 Instructions

		Federal Operating Permit Program

		Texas Commission on Environmental Quality



		General 

		The purpose of this form is to document negative applicability from potentially applicable requirements or to document duplicative, redundant, and or contradicting requirements that have been superseded by a more stringent or equivalent requirement for units, groups, and processes when a permit shield is requested. Negative applicability or superseded requirement determinations when a permit shield is NOT requested may be documented on this form (when the unit is not submitted on an OP-UA form) OR the appropriate OP-UA form.

A negative applicability determination is any regulatory citation that provides the basis whereby every operating condition of an emission unit is not subject to a regulation. For example; Title 40 Code of Federal Regulation § 60.110b(a) [40 CFR § 60.110b(a)] could be the regulatory basis for a negative applicability determination for a VOC storage tank of less than 75 cubic meters; therefore, the storage tank is completely exempt from 40 CFR Part 60, Subpart Kb.

Note:  Numerous regulatory citations appear to authorize exemptions to qualifying units from those regulations. However, closer examination typically reveals that there are still some requirements which must still be met (such as monitoring and/or recordkeeping). 

For certain emission units subject to certain 40 CFR Part 63 standards, other federal regulations may apply. In many instances one of the overlapping regulations may specify which rule supersedes the other. The regulation may state that the owner or operator only has to comply with a specific subpart after the compliance date or it may state that compliance with the subpart is deemed to be in or constitute compliance with other subparts. Although superseded rules do not qualify as negative applicability determinations, it has been determined that these instances can be documented on the Form OP REQ2, if the applicant elects to comply only with the superseding requirement. For example; a Group 1 or Group 2 storage tank, subject to 40 CFR Part 63, Subpart G, may not be required to comply with 40 CFR Part 60, Subpart Kb due to rule overlap of 40 CFR Part 63, Subpart G. In this case, the permit applicant may request a permit shield from 40 CFR Part 60, Subpart Kb. In this case, the applicant must submit the superseding requirement citation, § 63.110(b), and a textual description of the superseding determination, if they elect to comply with only the superseding requirement. 

		When this form is used for an emission unit which has one or more potential applicable requirements, the applicant must list all the requirements for which negative applicability or superseded requirement determinations can be made. Once the negative applicability or superseded requirement determinations have been made, indicate the citation and reason for the non-applicability or superseded requirement in the appropriate columns. Indicate the determinations for all potentially applicable requirements for each emission unit before listing the next unit.

Negative applicability or superseded requirement determinations for potentially applicable requirements, confirmed by the TCEQ, may be approved as a permit shield (see instructions outlined in Area Wide Applicability Determinations, Form OP-REQ1, to request a permit shield). However, if a permit shield is requested, an OP-REQ2 is always required. For additional information relating to permit shields, refer to the permit shield guidance found in the link below:


		https://www.tceq.texas.gov/permitting/air/guidance/titlev/tv_site_guidance.html

		Specific

		Fill out the OP-REQ2 sheet found in the corresponding OP-UA form if the unit appears on a OP-UA form. 

Unit Action Indicator (AI):
Complete this section only for a permit revision/renewal. Select “A” from the dropdown menu if the emission unit, emission point, or process indicated is an addition to the existing permit. Select “D” from the dropdown menu if the existing emission unit, emission point, or process indicated is being deleted from the permit. If an emission unit, emission point, or process is not being added/deleted from the permit, leave blank.

Revision No.:
Complete this section only for a permit revision/renewal. Enter the number identified on Form OP-2 (Application for Permit Revision). This number will link the specific negative applicable requirement determination to the appropriate revision.

Unit/Group/Process ID No.:

Enter the identification number (ID No.) (maximum 10 characters) of the unit, group, or process as listed on the OP-SUM sheet (Individual Unit Summary). 

		Potentially Applicable Regulatory Name:
Select “Potentially Applicable Regulatory Name” from the dropdown menu. If the potentially applicable regulatory name is not found in the dropdown menu, enter it manually (maximum 50 characters).

Note:  Permit shields cannot be granted for permit authorizations of any kind (i.e. - PSD, NSR permit, Acid Rain, etc.).

Negative Applicability or Superseded Requirement Citation:
Enter the citation of the paragraph of the rule that was used to determine negative applicability or superseded requirements. Provide the citation detail to the level of the paragraph allowing the exemption, exclusion, or non-applicability. If there is more than one citation for determining negative applicability or superseded requirements, select the most appropriate or the clearest (least likely to be misinterpreted). Negative applicability or superseded requirement determinations by the applicant are subject to auditing during the permit application review. The applicant must always indicate the negative applicability or superseded requirement citation on the OP REQ2. For examples on the level of detail for citations, see table below (maximum 36 characters).


		Example Applicable Regulatory Requirements*




















*	This list is not intended to be exhaustive.
**	The inclusion of 40 CFR Part 60, Subpart A is only for those requirements contained in 40 CFR § 60.18.

		Negative Applicability/Superseded Requirement Reason:
Enter a textual description indicating the reason for the negative applicability or superseded requirement determination. If a permit shield is requested, the textual description provided will be recreated as the Basis of Determination for the permit shield in the permit. The description may include rule text, rule preamble, or other text resulting from a historical rule interpretation, EPA applicability determination Index (ADI), or case law. Use multiple lines if necessary (maximum 250 characters).





https://www.tceq.texas.gov/permitting/air/guidance/titlev/tv_site_guidance.html

OP-REQ2

		Negative Applicable/Superseded Requirement Determinations

		Form OP-REQ2

		Federal Operating Permit Program

		Texas Commission on Environmental Quality

		Unit AI		Revision No.		ID No.		Potentially Applicable Regulatory Name		Negative Applicability/Superseded Requirement Citation		Negative Applicability/Superseded Requirement Reason

						OL3-WSTWTR		40 CFR Part 63, Subpart FFFF		40 CFR §63.2550(i)		Wastewater streams do not meet the definition of wastewater per 40 CFR §63.2550(i) because annual average concentrations of Tables 8 and 9 compounds are less than 10,000 ppmw at any flow rate.

		A		1		T-1152		40 CFR Part 60, Subpart Kb		40 CFR §60.110b(a) 		Storage vessel capacity is less than 75 m3.

		A		2		T-1253		40 CFR Part 60, Subpart Kb		40 CFR §60.110b(a) 		Storage vessel capacity is less than 75 m3.

		A		3		T-2451		40 CFR Part 60, Subpart Kb		40 CFR §60.110b(a) 		Storage vessel capacity is less than 75 m3.



























image1.png

[FIN EPN Facility Name Point Name
B-1 B-1-STK. BOILER 1 BOILER 1 STACK
B2 B-2STK BOILER 2 BOILER 2 STACK







image2.png

g

Facility Name

=]

TANK 3 TANK 3







image3.png

EPN

Facility Name

Point Name

FUG-1

FUG-1

FUGITIVES

FUGITIVES







image4.png

[Unit/Process ID No. | Applicable Form | Unit Name/Description Group ID No.
B-1 OP-UAG Boiler 1 GRP-BOILER
[B-1-STK. OP-UAIS Boiler 1 Stack GRP-STACK
B2 OP-UAG Boiler 2 GRP-BOILER
[B-2-STK. OP-UAIS Boiler 2 Stack GRP-STACK
[PRO-POLY OP-UA28 Polymer Manufacturing Process

T3 OP-UA3 Tank 3

FuG-1 OP-UAIL2 Process Fugitives







image5.png

Preconstruction

Permit

Unit | Revisio | UnitID | Group Unit CA | PCA | Authorization | Amthorization’ | g gy B:BR_

AT | nNo. No. IDNo. | NameMDescription | M | AL (PCA) gl (PBR) LEED
Number Date
Category Number

A Flarel Diamine Flare Y |A | NSRPemit 1234

A Flarel Diamine Flare Y |a [P PSDTX1234

A Flarel Diamine Flare Y |A |PR 23436,3 106261 | 11/01/2003

A Flarel Diamine Flare Y [a |PR 23456,34567 | 106262 | 11/012003







image6.png

Preconstruction

Permit

Ui Resion | | G | e 7h | i, | Auborton | G| IR
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i) SR o | D







image7.png

Format

PBR/standard exemption claimed or registered date

06,300

Authorized on or after March 14, 1997 (except 106 181 s on or after December 27, 1996)

‘Authorized prior to March 14, 1997







image8.png

Permit By Rule (PBR)

Number

PER Effective Date

072011992







image9.png

Permit By Rule (PBR)

Number

PER Effective Date

106,512

03/14/1997







image10.png

Regulation

Name
(Tnput Format)

Citation
(Input Format)

30 TAC Chapters 111, 112, 113, 115 and 117

Chapter 111

§ 1110000

Chapter 112

§ 1220000

Chapter 113

§ 113000

Chapter 115, Storage of VOCs

§ 1150000

Chapter 117, ICT

§ 117200002

140 CFR Part 60, Subparts A-WWW, New Source | NSPS XO0¥ § 6000
[Performance Standards (NSPS)**

140 CFR Part 61, Subparts A-FF National Emission | NESHAP XX § 61 XX000)(=)
Standards for Hazardous Air Pollutants (NESHAP)

[40 CFR Part 63, Subparts A-Y+, NESHAP by MACT XX § 63 AI)(z2)

source category, including hazardous organic
INESHAP (HON)








Picklist_UAcodes

		Do not add or delete rows.

		Total UA Codes		1		2		2		2		1		2		1		4		2		2		1		2		2		3		2		2		1		2		2		3		2		2		1		2		2		2		2		3		3		1		8		1		2		2		4		2		2		4		2		2		1		2		2		1		2		2		3

		Form Number		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07		OP-UA07

		Regulation		30 TAC Chapter 111, Visible Emissions		30 TAC Chapter 111, Visible Emissions		30 TAC Chapter 111, Visible Emissions		30 TAC Chapter 111, Visible Emissions		30 TAC Chapter 111, Visible Emissions		30 TAC Chapter 111, Visible Emissions		30 TAC Chapter 117, Subchapter B		30 TAC Chapter 117, Subchapter B		30 TAC Chapter 117, Subchapter B		30 TAC Chapter 117, Subchapter B		40 CFR Part 60, Subpart A		40 CFR Part 60, Subpart A		40 CFR Part 60, Subpart A		40 CFR Part 60, Subpart A		40 CFR Part 60, Subpart A		40 CFR Part 60, Subpart A		40 CFR Part 63, Subpart A		40 CFR Part 63, Subpart A		40 CFR Part 63, Subpart A		40 CFR Part 63, Subpart A		40 CFR Part 63, Subpart A		40 CFR Part 63, Subpart A		30 TAC Chapter 115, HRVOC Vent Gas		30 TAC Chapter 115, HRVOC Vent Gas		30 TAC Chapter 115, HRVOC Vent Gas		30 TAC Chapter 115, HRVOC Vent Gas		30 TAC Chapter 115, HRVOC Vent Gas		30 TAC Chapter 115, HRVOC Vent Gas		30 TAC Chapter 115, HRVOC Vent Gas		30 TAC Chapter 115, HRVOC Vent Gas		30 TAC Chapter 115, HRVOC Vent Gas		30 TAC Chapter 115, HRVOC Vent Gas		30 TAC Chapter 115, HRVOC Vent Gas		30 TAC Chapter 115, HRVOC Vent Gas		30 TAC Chapter 115, HRVOC Vent Gas		30 TAC Chapter 115, HRVOC Vent Gas		30 TAC Chapter 115, HRVOC Vent Gas		30 TAC Chapter 115, HRVOC Vent Gas		30 TAC Chapter 115, HRVOC Vent Gas		30 TAC Chapter 115, HRVOC Vent Gas		40 CFR Part 63, Subpart CC		40 CFR Part 63, Subpart CC		40 CFR Part 63, Subpart CC		40 CFR Part 63, Subpart CC		40 CFR Part 63, Subpart CC		40 CFR Part 63, Subpart CC		40 CFR Part 63, Subpart CC

		Table		Table 1		Table 1		Table 1		Table 1		Table 1		Table 1		Table 2		Table 2		Table 2		Table 2		Table 3		Table 3		Table 3		Table 3		Table 3		Table 3		Table 4		Table 4		Table 4		Table 4		Table 4		Table 4		Table 5a		Table 5a		Table 5a		Table 5a		Table 5a		Table 5a		Table 5a		Table 5a		Table 5a		Table 5b		Table 5b		Table 5b		Table 5b		Table 5b		Table 5b		Table 5b		Table 5b		Table 5b		Table 6		Table 6		Table 6		Table 6		Table 6		Table 6		Table 6

		Page Number		1		1		1		1		1		1		2		2		2		2		3		3		3		3		3		3		4		4		4		4		4		4		5		5		5		5		5		5		5		5		5		6		6		6		6		6		6		6		6		6		7		7		7		7		7		7		7

		Question Number		1		2		3		4		5		6		1		2		3		4		1		2		3		4		5		6		1		2		3		4		5		6		1		2		3		4		5		6		7		8		9		1		2		3		4		5		6		7		8		9		1		2		3		4		5		6		7

		Question Text		SOP/GOP Index No.		Acid Gases Only		Emergency/Upset Conditions Only		Alternate Opacity Limitation (AOL)		AOL ID No.		Construction Date		SOP/GOP Index No.(removed from paper form)		(removed from paper form)		(removed from paper form)		(removed from paper form)		SOP/GOP Index No.		Subject to 40 CFR §60.18		Adhering to Heat Content Specifications		Flare Assist Type		Flare Exit Velocity		Heating Value of Gas		SOP/GOP Index No.		Required Under 40 CFR Part 63		Heat Content Specification		Flare Assist Type		Flare Exit Velocity		Heating Value of Gas		SOP Index No.		Out of Service		Total Gas Stream		Gas Stream Concentration		Exempt Date		Alternative Monitoring Approach		Modifications to Testing/Monitoring		Modifications to Testing/Monitoring ID No.		Flare Type		SOP Index No.		Monitoring Requirements		§115.725(e) Requirements		Multi-Purpose Usage		Flow Rate		Physical Seal		Monitoring Option		§115.725(h)(4) Alternative		Tank Service		SOP Index No.		Flare Applicability		Operating Limits		AMEL ID No.		Pressure Assisted		Flare Tip Velocity		Perimeter Assist Air

		UA Codes		----		NO		NO		NO		----		72+		----		92-		NO		5+		----		NO		NO		AIR		60-		1000+		----		NO		NO		AIR		60-		1000+		----		NO		NO		NO		NO		725M1		ALT		----		ABLOAD		----		NO		NO		ABATE		NO		NO		ACTUAL		NO		NO		----		CC		AMEL		----		NO		60-		AIR-F

						YES		YES		YES				72-				92-93		YES		5-				YES		YES		NONE		60-400		1000-				YES		YES		NONE		60-400		1000-				YES		YES		YES		YES		725M2		MINOR				ABMSS				YES		YES		ALL		YES		YES		FLOW		YES		YES				OTHER		REGOP				YES		60-400		AIR-F1

																		93-FCD												STEAM												STEAM																OTHER		NONE				ALKYL								LOADEMER						PROC																		NONE

																		FCD+																																														EMER								MSSEMER						SUB

																																																																LIQDUAL

																																																																MULTI

																																																																OTHER

																																																																TEMP
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		Do not add or delete rows.

								General Information																				OP-SUM Table 1																								OP-SUM Table 2																								OP-REQ2

				Named Ranges:														rg1_Pmt_Type		rg1_Proj_Type		rg1_Submit_Type

				Character Limits:												70														(number)		14		14		50								25		8		(date)						(number)		(units list)		10																				(number)		(units list)		50		36		250

				Total Codes:				0		0		0		0		0		3		3		2		0				2		0		0		0		0		1		2		9		0		0		0				2		0		0		0		2		6		2		6		2		5		2				2		0		0		339		0		0

								Date		Customer Reference No.		Regulated Entity No.		Permit No.		Permit Area Name		Permit Type		Project Type		Submission Type		Project Number (if available)				Unit AI		Revision No.		Unit ID No.		Group ID No.		Unit Name/ Description		CAM		PCA AI		Preconstruction Authorization (PCA) Category		Authorization/ Registration Number		Permit By Rule (PBR) Number		PBR Effective Date				Unit AI		Revision No.		Unit ID No.		COR Unit ID No.		Acid Rain		ARP Status		CSAPR		CSAPR Monitoring		Texas SO2		Texas SO2 Monitoring		COR				Unit AI		Revision No.		Unit ID No.		Potentially Applicable Regulatory Name		Negative Applicability/Superseded Requirement Citation		Negative Applicability/Superseded Requirement Reason

																		SOP		Initial		New Application						A										Y		A		PBR										A								Yes		EU		Yes		CEMS		Yes		CEMS		Yes				A						30 TAC Chapter 101, General Rules

																		GOP		Renewal		Existing Application Update						D												D		Standard Permit										D								No		NEW		No		CEMSD		No		CEMSD		No				D						30 TAC Chapter 106, Permits by Rule

																		TOP		Revision																						NSR Permit																				RENEW				PEAK				LME												30 TAC Chapter 111, Agricultural Processes

																																										PSD																				NEXM				LME				ALTMON												30 TAC Chapter 111, Exemptions P/T Operations

																																										Nonattainment																				REXM				ALTMON				REXM												30 TAC Chapter 111, Incineration

																																										GHG																				OPT				REXM																30 TAC Chapter 111, Mat'ls, Const, Pavements

																																										112(G) [HAP]																																								30 TAC Chapter 111, Nonagricultural Processes

																																										MSW or IHW																																								30 TAC Chapter 111, Outdoor Burning

																																										Exemption																																								30 TAC Chapter 111, Visible Emissions

																																																																																		30 TAC Chapter 112, Sulfur Compounds

																																																																																		30 TAC Chapter 113, Commercial/Industrial SW Incin

																																																																																		30 TAC Chapter 113, General Provisions

																																																																																		30 TAC Chapter 113, Hos/Med/Inf Waste Incinerators

																																																																																		30 TAC Chapter 113, Lead Smelters in Dallas County

																																																																																		30 TAC Chapter 113, Municipal Solid Waste Landfill

																																																																																		30 TAC Chapter 113, Nonferrous Smelters

																																																																																		30 TAC Chapter 113, Other Solid Waste Incineration

																																																																																		30 TAC Chapter 113, Small Municipal Waste Incin

																																																																																		30 TAC Chapter 115, Alternate Means of Control

																																																																																		30 TAC Chapter 115, Batch Processes

																																																																																		30 TAC Chapter 115, Cntrl of Leaks from Transport

																																																																																		30 TAC Chapter 115, Compliance and Control Plan

																																																																																		30 TAC Chapter 115, Consumer Products

																																																																																		30 TAC Chapter 115, Control of Reid VP

																																																																																		30 TAC Chapter 115, Cutback Asphalt

																																																																																		30 TAC Chapter 115, Degassing or Cleaning Vessels

																																																																																		30 TAC Chapter 115, Degreasing Processes

																																																																																		30 TAC Chapter 115, Early Reductions

																																																																																		30 TAC Chapter 115, Fugitives Pet Ref B Counties

																																																																																		30 TAC Chapter 115, Graphic Arts Processes

																																																																																		30 TAC Chapter 115, HRVOC Cooling Towers

																																																																																		30 TAC Chapter 115, HRVOC Fugitive Emissions

																																																																																		30 TAC Chapter 115, HRVOC Vent Gas

																																																																																		30 TAC Chapter 115, Industrial Wastewater

																																																																																		30 TAC Chapter 115, Loading and Unloading of VOC

																																																																																		30 TAC Chapter 115, Mun. Solid Waste Landfills

																																																																																		30 TAC Chapter 115, Offset Lithographic Printing

																																																																																		30 TAC Chapter 115, Oil and Natural Gas Service

																																																																																		30 TAC Chapter 115, Pet. Refinery & Petrochemicals

																																																																																		30 TAC Chapter 115, Petroleum Dry Cleaning Systems

																																																																																		30 TAC Chapter 115, Phar. Man. Facilities

																																																																																		30 TAC Chapter 115, Stage I M. V. Fuel Dispense

																																																																																		30 TAC Chapter 115, Stage II Control of Refueling

																																																																																		30 TAC Chapter 115, Storage of VOCs

																																																																																		30 TAC Chapter 115, Subchapter A

																																																																																		30 TAC Chapter 115, Subchapter E, Division 5

																																																																																		30 TAC Chapter 115, Subchapter E, Division 6

																																																																																		30 TAC Chapter 115, Subchapter E, Division 7

																																																																																		30 TAC Chapter 115, Surface Coating Operations

																																																																																		30 TAC Chapter 115, Unit Turn & Vac System-Pet Ref

																																																																																		30 TAC Chapter 115, Vent Gas Controls

																																																																																		30 TAC Chapter 115, Water Separation

																																																																																		30 TAC Chapter 116, NSR Permits

																																																																																		30 TAC Chapter 116, Standard Permits

																																																																																		30 TAC Chapter 117, Adipic Acid Manufacturing

																																																																																		30 TAC Chapter 117, Administrative Provisions

																																																																																		30 TAC Chapter 117, Cement Kilns

																																																																																		30 TAC Chapter 117, Commercial

																																																																																		30 TAC Chapter 117, East Texas Combustion

																																																																																		30 TAC Chapter 117, Gas-Fired Steam Gen (Repealed)

																																																																																		30 TAC Chapter 117, Minor Source Combustion

																																																																																		30 TAC Chapter 117, Nitric Acid Man.-Gen.

																																																																																		30 TAC Chapter 117, Nitric Acid Man.-Ozone NA

																																																																																		30 TAC Chapter 117, Subchapter B

																																																																																		30 TAC Chapter 117, Subchapter E, Division 1

																																																																																		30 TAC Chapter 117, Subchapter E, Division 2

																																																																																		30 TAC Chapter 117, Subchapter E, Division 3

																																																																																		30 TAC Chapter 117, Subchapter G, Division 1

																																																																																		30 TAC Chapter 117, Subchapter G, Division 2

																																																																																		30 TAC Chapter 117, Utility Electric Division 2

																																																																																		30 TAC Chapter 117, Utility Electric Generation

																																																																																		30 TAC Chapter 119, Control of Carbon Monoxide

																																																																																		30 TAC Chapter 122, Federal Operating Permits

																																																																																		40 CFR Part 1039, Subpart B

																																																																																		40 CFR Part 1042, Subpart B

																																																																																		40 CFR Part 1048

																																																																																		40 CFR Part 1054

																																																																																		40 CFR Part 59, Nat'l Emission Standards For VOCs

																																																																																		40 CFR Part 60, Subpart A

																																																																																		40 CFR Part 60, Subpart AA

																																																																																		40 CFR Part 60, Subpart AAA

																																																																																		40 CFR Part 60, Subpart AAAA

																																																																																		40 CFR Part 60, Subpart AAa

																																																																																		40 CFR Part 60, Subpart BB

																																																																																		40 CFR Part 60, Subpart BBB

																																																																																		40 CFR Part 60, Subpart CC

																																																																																		40 CFR Part 60, Subpart CCCC

																																																																																		40 CFR Part 60, Subpart Cc

																																																																																		40 CFR Part 60, Subpart Ce

																																																																																		40 CFR Part 60, Subpart D

																																																																																		40 CFR Part 60, Subpart DD

																																																																																		40 CFR Part 60, Subpart DDD

																																																																																		40 CFR Part 60, Subpart Da

																																																																																		40 CFR Part 60, Subpart Db

																																																																																		40 CFR Part 60, Subpart Dc

																																																																																		40 CFR Part 60, Subpart E

																																																																																		40 CFR Part 60, Subpart EE

																																																																																		40 CFR Part 60, Subpart EEEE

																																																																																		40 CFR Part 60, Subpart Ea

																																																																																		40 CFR Part 60, Subpart Eb

																																																																																		40 CFR Part 60, Subpart Ec

																																																																																		40 CFR Part 60, Subpart F

																																																																																		40 CFR Part 60, Subpart FFF

																																																																																		40 CFR Part 60, Subpart G

																																																																																		40 CFR Part 60, Subpart GG

																																																																																		40 CFR Part 60, Subpart GGG

																																																																																		40 CFR Part 60, Subpart GGGG

																																																																																		40 CFR Part 60, Subpart GGGa

																																																																																		40 CFR Part 60, Subpart Ga

																																																																																		40 CFR Part 60, Subpart H

																																																																																		40 CFR Part 60, Subpart HH

																																																																																		40 CFR Part 60, Subpart HHH

																																																																																		40 CFR Part 60, Subpart HHHH

																																																																																		40 CFR Part 60, Subpart I

																																																																																		40 CFR Part 60, Subpart III

																																																																																		40 CFR Part 60, Subpart IIII

																																																																																		40 CFR Part 60, Subpart J

																																																																																		40 CFR Part 60, Subpart JJJ

																																																																																		40 CFR Part 60, Subpart JJJJ

																																																																																		40 CFR Part 60, Subpart Ja

																																																																																		40 CFR Part 60, Subpart K

																																																																																		40 CFR Part 60, Subpart KK

																																																																																		40 CFR Part 60, Subpart KKK

																																																																																		40 CFR Part 60, Subpart KKKK

																																																																																		40 CFR Part 60, Subpart Ka

																																																																																		40 CFR Part 60, Subpart Kb

																																																																																		40 CFR Part 60, Subpart L

																																																																																		40 CFR Part 60, Subpart LL

																																																																																		40 CFR Part 60, Subpart LLL

																																																																																		40 CFR Part 60, Subpart LLLL

																																																																																		40 CFR Part 60, Subpart M

																																																																																		40 CFR Part 60, Subpart MM

																																																																																		40 CFR Part 60, Subpart N

																																																																																		40 CFR Part 60, Subpart NN

																																																																																		40 CFR Part 60, Subpart NNN

																																																																																		40 CFR Part 60, Subpart Na

																																																																																		40 CFR Part 60, Subpart O

																																																																																		40 CFR Part 60, Subpart OOO

																																																																																		40 CFR Part 60, Subpart OOOO

																																																																																		40 CFR Part 60, Subpart OOOOa

																																																																																		40 CFR Part 60, Subpart P

																																																																																		40 CFR Part 60, Subpart PP

																																																																																		40 CFR Part 60, Subpart PPP

																																																																																		40 CFR Part 60, Subpart Q

																																																																																		40 CFR Part 60, Subpart QQ

																																																																																		40 CFR Part 60, Subpart QQQ

																																																																																		40 CFR Part 60, Subpart R

																																																																																		40 CFR Part 60, Subpart RR

																																																																																		40 CFR Part 60, Subpart RRR

																																																																																		40 CFR Part 60, Subpart S

																																																																																		40 CFR Part 60, Subpart SS

																																																																																		40 CFR Part 60, Subpart SSS

																																																																																		40 CFR Part 60, Subpart T

																																																																																		40 CFR Part 60, Subpart TT

																																																																																		40 CFR Part 60, Subpart TTT

																																																																																		40 CFR Part 60, Subpart TTTT

																																																																																		40 CFR Part 60, Subpart U

																																																																																		40 CFR Part 60, Subpart UU

																																																																																		40 CFR Part 60, Subpart UUU

																																																																																		40 CFR Part 60, Subpart V

																																																																																		40 CFR Part 60, Subpart VV

																																																																																		40 CFR Part 60, Subpart VVV

																																																																																		40 CFR Part 60, Subpart VVa

																																																																																		40 CFR Part 60, Subpart W

																																																																																		40 CFR Part 60, Subpart WW

																																																																																		40 CFR Part 60, Subpart WWW

																																																																																		40 CFR Part 60, Subpart X

																																																																																		40 CFR Part 60, Subpart XX

																																																																																		40 CFR Part 60, Subpart XXX

																																																																																		40 CFR Part 60, Subpart Y

																																																																																		40 CFR Part 60, Subpart Z

																																																																																		40 CFR Part 61, Subpart A

																																																																																		40 CFR Part 61, Subpart BB

																																																																																		40 CFR Part 61, Subpart C

																																																																																		40 CFR Part 61, Subpart D

																																																																																		40 CFR Part 61, Subpart E

																																																																																		40 CFR Part 61, Subpart F

																																																																																		40 CFR Part 61, Subpart FF

																																																																																		40 CFR Part 61, Subpart J

																																																																																		40 CFR Part 61, Subpart K

																																																																																		40 CFR Part 61, Subpart L

																																																																																		40 CFR Part 61, Subpart M

																																																																																		40 CFR Part 61, Subpart N

																																																																																		40 CFR Part 61, Subpart O

																																																																																		40 CFR Part 61, Subpart P

																																																																																		40 CFR Part 61, Subpart R

																																																																																		40 CFR Part 61, Subpart V

																																																																																		40 CFR Part 61, Subpart Y

																																																																																		40 CFR Part 62, Subpart III

																																																																																		40 CFR Part 62, Subpart OOO

																																																																																		40 CFR Part 63, Subpart A

																																																																																		40 CFR Part 63, Subpart AA

																																																																																		40 CFR Part 63, Subpart AAAA

																																																																																		40 CFR Part 63, Subpart AAAAA

																																																																																		40 CFR Part 63, Subpart AAAAAAA

																																																																																		40 CFR Part 63, Subpart B

																																																																																		40 CFR Part 63, Subpart BB

																																																																																		40 CFR Part 63, Subpart BBBBB

																																																																																		40 CFR Part 63, Subpart BBBBBB

																																																																																		40 CFR Part 63, Subpart BBBBBBB

																																																																																		40 CFR Part 63, Subpart CC

																																																																																		40 CFR Part 63, Subpart CCC

																																																																																		40 CFR Part 63, Subpart CCCC

																																																																																		40 CFR Part 63, Subpart CCCCC

																																																																																		40 CFR Part 63, Subpart CCCCCC

																																																																																		40 CFR Part 63, Subpart CCCCCCC

																																																																																		40 CFR Part 63, Subpart DD

																																																																																		40 CFR Part 63, Subpart DDD

																																																																																		40 CFR Part 63, Subpart DDDD
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																																																																																		40 CFR Part 63, Subpart DDDDDDD
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																																																																																		40 CFR Part 63, Subpart EEEEE

																																																																																		40 CFR Part 63, Subpart EEEEEE

																																																																																		40 CFR Part 63, Subpart F

																																																																																		40 CFR Part 63, Subpart FFFF

																																																																																		40 CFR Part 63, Subpart FFFFF

																																																																																		40 CFR Part 63, Subpart FFFFFF

																																																																																		40 CFR Part 63, Subpart G

																																																																																		40 CFR Part 63, Subpart GG

																																																																																		40 CFR Part 63, Subpart GGG

																																																																																		40 CFR Part 63, Subpart GGGG
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																																																																																		40 CFR Part 63, Subpart GGGGGG
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																																																																																		40 CFR Part 63, Subpart HHHHHH
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																																																																																		40 CFR Part 63, Subpart III

																																																																																		40 CFR Part 63, Subpart IIII

																																																																																		40 CFR Part 63, Subpart IIIII

																																																																																		40 CFR Part 63, Subpart J

																																																																																		40 CFR Part 63, Subpart JJ

																																																																																		40 CFR Part 63, Subpart JJJ
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																																																																																		40 CFR Part 63, Subpart JJJJJJ

																																																																																		40 CFR Part 63, Subpart KK

																																																																																		40 CFR Part 63, Subpart KKKK

																																																																																		40 CFR Part 63, Subpart KKKKK

																																																																																		40 CFR Part 63, Subpart L

																																																																																		40 CFR Part 63, Subpart LL

																																																																																		40 CFR Part 63, Subpart LLL

																																																																																		40 CFR Part 63, Subpart LLLLL

																																																																																		40 CFR Part 63, Subpart LLLLLL

																																																																																		40 CFR Part 63, Subpart M

																																																																																		40 CFR Part 63, Subpart MM

																																																																																		40 CFR Part 63, Subpart MMM

																																																																																		40 CFR Part 63, Subpart MMMM

																																																																																		40 CFR Part 63, Subpart MMMMM

																																																																																		40 CFR Part 63, Subpart MMMMMM

																																																																																		40 CFR Part 63, Subpart N

																																																																																		40 CFR Part 63, Subpart NNN

																																																																																		40 CFR Part 63, Subpart NNNN

																																																																																		40 CFR Part 63, Subpart NNNNN

																																																																																		40 CFR Part 63, Subpart NNNNNN

																																																																																		40 CFR Part 63, Subpart O

																																																																																		40 CFR Part 63, Subpart OO

																																																																																		40 CFR Part 63, Subpart OOO

																																																																																		40 CFR Part 63, Subpart OOOO

																																																																																		40 CFR Part 63, Subpart OOOOOO

																																																																																		40 CFR Part 63, Subpart PP

																																																																																		40 CFR Part 63, Subpart PPP

																																																																																		40 CFR Part 63, Subpart PPPP

																																																																																		40 CFR Part 63, Subpart PPPPP

																																																																																		40 CFR Part 63, Subpart PPPPPP

																																																																																		40 CFR Part 63, Subpart Q

																																																																																		40 CFR Part 63, Subpart QQ

																																																																																		40 CFR Part 63, Subpart QQQ

																																																																																		40 CFR Part 63, Subpart QQQQ

																																																																																		40 CFR Part 63, Subpart QQQQQ
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Instructions

		Unit Attribute (UA) Form Table Instructions

		Federal Operating Permit Program

		Texas Commission on Environmental Quality



		Overview:

		The UA Form Tables include a Table of Contents, OP-SUM, OP-REQ2, and the unit attribute tables for the emission units which start on Page 1. The corresponding instructions for the unit attribute tables are found in the UA Form Instructions link in the Website Links section. A dropdown menu is used in all of the unit attribute tables. The dropdown menu corresponds to the codes that are available in the form instructions. These forms have conditional formatting and data validation which use a dropdown menu. Therefore, if typing or pasting codes that are not in the dropdown menu, an error will occur.

This sheet is for informational purposes only. No data is required and you do not need to print this sheet. Please begin by inserting the permit information in the General Information sheet. Complete the UA Form in order of the sheets until you reach Page 1, then complete the form as needed. Responses and data entered on the OP-SUM Table 1 are used to prefill columns in the remaining sheets of the UA form.

The recommended zoom setting is 100%. Adjusting the zoom may affect the visibility of instructions.

When pasting, always use Excel's “Paste as Values” option from the right-clicking menu. “Paste as Values” can be used when data repeats on multiple forms.

Fully expand the row by increasing the row heights so all text is visible. (Place the cursor on the bottom of the number line to the far left of the screen, click and drag downward until all text is visible.)

Accessibility disclaimer: this form contains intentionally blank cells.

Under Texas Government Code 559.003(a), individuals are entitled to receive and review any information collected by TCEQ about the individual by means of a form that that is completed and filed with TCEQ in a paper or electronic format on the TCEQ website consistent with Texas Government Code sec., 559.003(b). The individual is also entitled to have TCEQ correct information about the individual that is incorrect.

If you have questions on how to fill out this form or about the Air Permits Division, please contact us at 512-239-1250.


		Instructions:

		General Information

		
The General Information sheet holds the permit information. Applicants will enter the following permit application information for the site:
“Date”, “Customer Reference No.”, “Regulated Entity No.”, “Permit No.”, “Permit Area Name”, and “Project Number” if available. The applicants will use the dropdown menu for “Permit Type”, “Project Type”, and “Submission Type”. The “Title V Form Release Date”, “Form Number”, “APD ID Number”, and “Version Revised Date” are present and cannot be altered.


		Table of Contents

		
The Table of Contents lists all of the sheets in the UA Form Table. If information is submitted on the OP-SUM, OP-REQ2 or the Unit Attribute pages, the “Data Submitted” column will display a “Yes”. If no information is submitted, the “Data Submitted” column will remain blank. The Table of Contents information is autopopulated. Applicants will not need to submit any information in the Table of Contents.

On the Table of Contents sheet, there are filter dropdowns in row 3 that are optional tools to simplify data shown on the sheet.

To use the Table of Contents filter(s):
-Locate row 3 on the Table of Contents sheet.
-Left click the arrow icon in whichever column you would like to filter. A box will appear with checkboxes of all data within the table column. 
-Select the applicable checkbox(s), or search for specific data by using the search bar, and then select the “OK” button.
-The table will filter out data that has not been selected.
-Should the project require different filter settings during the process, return to the filter(s) and update the checkboxes accordingly. To return to the original state of the sheet, select the “(Select All)” checkbox for all table column filters.


		OP-SUM Table 1

		
The data found in the Unit ID No. and Group ID No. columns are used to prefill the dropdown menus for the Unit ID No.  found in the OP-REQ2 and the unit attribute tables. Use the dropdown menus in the OP-SUM to select data. If there is no dropdown menu, enter the data. Refer to the OP-SUM form instructions for further details to fill out the table.

OP-SUM Instructions can be found at the link below:

		https://www.tceq.texas.gov/permitting/air/forms/titlev/administrative/tv_admin2_forms.html


		OP-REQ2

		
The OP-REQ2 contains dropdown menus for Unit AI and Unit ID No. The data in the dropdown menus come from the data submitted in the OP-SUM Table 1. If a Unit ID No. is a member of a group, only the Group ID No. will be available in the dropdown menu. If a permit shield is being requested for a Unit ID No., the ID No. must be entered on the OP-SUM Table 1. Refer to the OP-SUM form instructions for further details to fill out the table.

The Potentially Applicable Regulatory Name column has conditional formatting in place if a regulatory name is typed in or pasted rather than selected from the dropdown menu. This does not automatically indicate an error.

OP-REQ2 Instructions can be found at the link below

		https://www.tceq.texas.gov/permitting/air/forms/titlev/potential_requirements/tv_op_reqs_forms.html


		Pages begin with Page 1:

		
The pages contain the unit attribute tables. The Unit ID No. dropdown menu is populated with the Unit ID No. entered in the OP-SUM Table 1. If a Unit ID No. is a member of a group, only the Group ID No. will be available in the dropdown menu. The SOP/GOP Index No. is not a dropdown menu. The SOP/GOP Index No. cannot be left blank and must be entered by the applicant. The dropdown menu for the other columns in the table corresponds to the codes that are available for each question found in the UA Form Instructions. Refer to the specific OP-UA form instructions for further details to fill out the table.

If existing information on a unit attribute table for an operating scenario needs to be changed, updated, or deleted (including index numbers) provide a description of the change in the “Description of Change and Provisional Terms and Conditions” section of Form OP-2. The OP-2 description should clearly identify whether existing UA attribute data is being updated.

For application updates within a specific project the entire UA form must be resubmitted with the changed, new or clarified information included.

OP-2 Form Instructions can be found at the link below:

		https://www.tceq.texas.gov/permitting/air/forms/titlev/administrative/tv_admin3_forms.html


		UA Form Instructions can be found at the link below:

		https://www.tceq.texas.gov/permitting/air/nav/air_all_ua_forms.html


		Website Links:

		Decision Support System:

		https://www.tceq.texas.gov/permitting/air/nav/air_supportsys.html


		TCEQ Regional Offices:

		http://www.tceq.texas.gov/agency/directory/region






https://www.tceq.texas.gov/permitting/air/nav/air_all_ua_forms.htmlhttp://www.tceq.texas.gov/agency/directory/regionhttps://www.tceq.texas.gov/permitting/air/forms/titlev/potential_requirements/tv_op_reqs_forms.htmlhttps://www.tceq.texas.gov/permitting/air/nav/air_supportsys.htmlhttps://www.tceq.texas.gov/permitting/air/forms/titlev/administrative/tv_admin2_forms.htmlhttps://www.tceq.texas.gov/permitting/air/forms/titlev/administrative/tv_admin3_forms.html

General Information

		Flare Attributes

		Form OP-UA7

		Federal Operating Permit Program

		Texas Commission on Environmental Quality



		General Information



		Requested Information		Response

		Date:  		03/25/2026

		Customer Reference No.:  		CN600130017

		Regulated Entity No.:  		RN100218973

		Permit No.:  		O4165

		Permit Area Name:  		Olefins 3 and Propane Dehydrogenation (PDH) Plant

		Permit Type:  		SOP

		Project Type:  		Revision

		Submission Type:  		Existing Application Update

		Project Number (if available):  		37628

		Form Information		TCEQ Entry Only

		Title V Form Release Date:  		10/2025

		Form Number:		10022

		APD ID Number:		41v2.0

		Version Revised Date:		10/2025

				This form is for use by facilities subject to air quality permit requirements and may be revised periodically.







Table of Contents

		Table of Contents



		Table		Regulation		Page		Data Submitted

		N/A		N/A		OP-SUM Table 1		Yes

		N/A		N/A		OP-REQ2		

		Table 1		30 TAC Chapter 111, Control of Air Pollution from Visible Emissions and Particulate Matter		Page 1		Yes

		Table 2		30 TAC Chapter 117, Subchapter B: Combustion Control at Major Industrial, Commercial, and Institutional Sources in Ozone Nonattainment Areas		Page 2		

		Table 3		40 CFR Part 60 and 40 CFR Part 61, Subpart A: General Provisions of Standards of Performance for New Stationary Sources and National Emission Standards for Hazardous Air Pollutants		Page 3		

		Table 4		40 CFR Part 63, Subpart A: General Provisions of National Emission Standards for Hazardous Air Pollutants for Source Categories		Page 4		

		Table 5a		30 TAC Chapter 115, Subchapter H, Division 1: Highly-Reactive Volatile Organic Compounds-Vent Gas Control		Page 5		

		Table 5b		30 TAC Chapter 115, Subchapter H, Division 1: Highly-Reactive Volatile Organic Compounds-Vent Gas Control		Page 6		

		Table 6		40 CFR Part 63, Subpart CC: National Emission Standards for Hazardous Air Pollutants from Petroleum Refineries		Page 7		Yes
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OP-SUM Table 1

		Form OP-SUM - Individual Unit Summary

		Table 1

																												2

		Unit AI		Revision No.		Unit ID No.		Group ID No.		Unit Name/Description		CAM		PCA AI		Preconstruction Authorization (PCA) Category		Authorization/ Registration Number		Permit By Rule (PBR) Number		PBR Effective Date		"Unit1"		"Unit2"		"Unit3"		"Unit-Group"

		A		1		EGF-1		GRP-EGF		Enclosed Ground Flare 1						NSR Permit		107518						GRP-EGF		5		1		GRP-EGF

		A		1		EGF-1		GRP-EGF		Enclosed Ground Flare 1						PSD		PSDTX1383M2						GRP-EGF						GRP-ESAF

		A		1		EGF-1		GRP-EGF		Enclosed Ground Flare 1						GHG		GHGPSDTX48M1						GRP-EGF						

		A		2		EGF-2		GRP-EGF		Enclosed Ground Flare 2						NSR Permit		107518						GRP-EGF						

		A		2		EGF-2		GRP-EGF		Enclosed Ground Flare 2						PSD		PSDTX1383M2						GRP-EGF						

		A		2		EGF-2		GRP-EGF		Enclosed Ground Flare 2						GHG		GHGPSDTX48M1						GRP-EGF						

		A		3		EGF-3		GRP-EGF		Enclosed Ground Flare 3						NSR Permit		107518						GRP-EGF						

		A

tc={2C29B887-5DA3-41BA-B2B1-960A1FA8D12E}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    Adding A since it is a new unit
Previously blank		3		EGF-3		GRP-EGF		Enclosed Ground Flare 3						PSD		PSDTX1383M2						GRP-EGF						

		A

tc={F3756E56-9792-4AE0-90E8-6BA4CF2D2B71}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    Adding A since it is a new unit
Previously blank		3		EGF-3		GRP-EGF		Enclosed Ground Flare 3						GHG		GHGPSDTX48M1						GRP-EGF						

		A		4		EGF-4		GRP-EGF		Enclosed Ground Flare 4						NSR Permit		107518						GRP-EGF						

		A		4		EGF-4		GRP-EGF		Enclosed Ground Flare 4						PSD		PSDTX1383M2						GRP-EGF						

		A		4		EGF-4		GRP-EGF		Enclosed Ground Flare 4						GHG		GHGPSDTX48M1						GRP-EGF						

		A		5		1018		GRP-ESAF		Olefins 1 Elevated Flare 						NSR Permit		107518						GRP-ESAF		17		2		

		A		5		1018		GRP-ESAF		Olefins 1 Elevated Flare 						PSD		PSDTX1383M2						GRP-ESAF						

		A		5		1018		GRP-ESAF		Olefins 1 Elevated Flare 						GHG		GHGPSDTX48M1						GRP-ESAF						

		A		6		1067		GRP-ESAF		Olefins 2 Elevated Flare 						NSR Permit		107518						GRP-ESAF						

		A		6		1067		GRP-ESAF		Olefins 2 Elevated Flare 						PSD		PSDTX1383M2						GRP-ESAF						

		A		6		1067		GRP-ESAF		Olefins 2 Elevated Flare 						GHG		GHGPSDTX48M1						GRP-ESAF						

				7		OL3-FLRA/B/C		GRP-ESAF		Olefins 3 Elevated Flare A, B, C						NSR Permit		107518						GRP-ESAF						

				7		OL3-FLRA/B/C		GRP-ESAF		Olefins 3 Elevated Flare A, B, C						PSD		PSDTX1383M2						GRP-ESAF						

				7		OL3-FLRA/B/C		GRP-ESAF		Olefins 3 Elevated Flare A, B, C						GHG		GHGPSDTX48M1						GRP-ESAF						
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Adding A since it is a new unit
Previously blank



Adding A since it is a new unit
Previously blank
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OP-REQ2

		Form OP-REQ2 - Negative Applicable/Superseded Requirement Determinations



		Unit AI		Revision No.		Unit ID No.		Potentially Applicable Regulatory Name		Negative Applicability/Superseded Requirement Citation		Negative Applicability/Superseded Requirement Reason
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Page 1

		Table 1: Title 30 Texas Administrative Code Chapter 111 (30 TAC Chapter 111)

		Control of Air Pollution from Visible Emissions and Particulate Matter

		Unit ID No.		SOP/GOP Index No.		Acid Gases Only		Emergency/Upset Conditions Only		Alternate Opacity Limitation (AOL)		AOL ID No.		Construction Date

		GRP-EGF		R1111		No		No		No		NA		72+

		GRP-ESAF		R1111		No		No		No		NA		72+
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Page 2

		Table 2: Title 30 Texas Administrative Code Chapter 117 (30 TAC Chapter 117)

		Subchapter B: Combustion Control at Major Industrial, Commercial, and Institutional Sources in Ozone Nonattainment Areas

		This table has been retired as of 06/01/2000. All questions relating to the applicability of 30 TAC Chapter 117, Subchapter B: Commercial, Institutional, and Industrial Sources (to flares), are contained on Form OP-REQ1.
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Page 3

		Table 3: Title 40 Code of Federal Regulations Part 60 and 61 (40 CFR Part 60 and 40 CFR Part 61)

		Subpart A: General Provisions of Standards of Performance for New Stationary Sources and National Emission Standards for Hazardous Air Pollutants

		Unit ID No.		SOP/GOP Index No.		Subject to 40 CFR §60.18		Adhering to Heat Content Specifications		Flare Assist Type		Flare Exit Velocity		Heating Value of Gas
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Page 4

		Table 4: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart A: General Provisions of National Emission Standards for Hazardous Air Pollutants for Source Categories

		Unit ID No.		SOP/GOP Index No.		Required Under 40 CFR Part 63		Heat Content Specification		Flare Assist Type		Flare Exit Velocity		Heating Value of Gas
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Page 5

		Table 5a: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter H, Division 1: Highly-Reactive Volatile Organic Compounds-Vent Gas Control

		Unit ID No.		SOP Index No.		Out of Service		Total Gas Stream		Gas Stream Concentration		Exempt Date		Alternative Monitoring Approach		Modifications to Testing/
Monitoring		Modifications to Testing/
Monitoring ID No.		Flare Type
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		Table 5b: Title 30 Texas Administrative Code Chapter 115 (30 TAC Chapter 115)

		Subchapter H, Division 1: Highly-Reactive Volatile Organic Compounds-Vent Gas Control

		Unit ID No.		SOP Index No.		Monitoring Requirements		§115.725(e) Requirements		Multi-Purpose Usage		Flow Rate		Physical Seal		Monitoring Option		§115.725(h)(4) Alternative		Tank Service
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		Table 6: Title 40 Code of Federal Regulations Part 63 (40 CFR Part 63)

		Subpart CC: National Emission Standards for Hazardous Air Pollutants from Petroleum Refineries

		Unit ID No.		SOP Index No.		Flare Applicability		Operating Limits		AMEL ID No.		Pressure Assisted		Flare Tip Velocity		Perimeter Assist Air

		GRP-EGF		63YY-7

tc={81D1E374-492C-4B3F-9F79-D2B9EA7EBDD8}: [Threaded comment]

Your version of Excel allows you to read this threaded comment; however, any edits to it will get removed if the file is opened in a newer version of Excel. Learn more: https://go.microsoft.com/fwlink/?linkid=870924

Comment:
    Confirm these SOP index #s are accurate		OTHER		REGOP				NO		60-400		NONE

		GRP-ESAF		63YY-8		OTHER		REGOP				NO		60-400		NONE
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