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Texas Commission on Environmental Quality 

Waste Permits Division Correspondence 
Cover Sheet 

Date: 6 August 2024 
Facility Name: Texas Star Property West 
Permit or Registration No.: 62054 

Nature of Correspondence: 
 Initial/New 
 Response/Revision to TCEQ Tracking No.: 
29838265 (from subject line of TCEQ letter 
regarding initial submission) 

Affix this cover sheet to the front of your submission to the Waste Permits Division. Check appropriate box 
for type of correspondence. Contact WPD at (512) 239-2335 if you have questions regarding this form.  

Table 1 - Municipal Solid Waste Correspondence 

Applications Reports and Notifications 
 New Notice of Intent  Alternative Daily Cover Report 
 Notice of Intent Revision  Closure Report 
 New Permit (including Subchapter T)  Compost Report 
 New Registration (including Subchapter T)  Groundwater Alternate Source Demonstration 
 Major Amendment  Groundwater Corrective Action 
 Minor Amendment  Groundwater Monitoring Report 
 Limited Scope Major Amendment  Groundwater Background Evaluation 
 Notice Modification  Landfill Gas Corrective Action 
 Non-Notice Modification  Landfill Gas Monitoring 
 Transfer/Name Change Modification  Liner Evaluation Report 
 Temporary Authorization  Soil Boring Plan 
 Voluntary Revocation  Special Waste Request 
 Subchapter T Disturbance Non-Enclosed Structure  Other: 
 Other: 

Table 2 - Industrial & Hazardous Waste Correspondence 

Applications Reports and Responses 
 New  Annual/Biennial Site Activity Report 
 Renewal  CPT Plan/Result 
 Post-Closure Order  Closure Certification/Report 
 Major Amendment  Construction Certification/Report 
 Minor Amendment  CPT Plan/Result 
 CCR Registration  Extension Request 
 CCR Registration Major Amendment  Groundwater Monitoring Report 
 CCR Registration Minor Amendment  Interim Status Change 
 Class 3 Modification  Interim Status Closure Plan 
 Class 2 Modification  Soil Core Monitoring Report 
 Class 1 ED Modification  Treatability Study 
 Class 1 Modification  Trial Burn Plan/Result 
 Endorsement  Unsaturated Zone Monitoring Report 
 Temporary Authorization  Waste Minimization Report 
 Voluntary Revocation  Other: 
 335.6 Notification 
 Other: 



 

SQ Environmental, LLC 
P.O. Box 1991 
Austin, TX  78767-1991 
(512) 900-7731 
www.SQEnv.com 

 
6 August 2024 

Arin Anderson, Project Manager 
Municipal Solid Waste Permits – MC 124 
Texas Commission on Environmental Quality 
P.O. Box 13087 
Austin, Texas 78711-3087 
 
Via E-Mail:   

RE: Response to TCEQ NOD3 E-Mail Dated 2 July 2024; MSW Tracking No. 29838265 
 Application for Development Permit for Proposed Enclosed Structure 

Texas Star Property West, 11450 Trinity Blvd, Euless, Tarrant County, Texas 76040 
MSW Authorization No. 62054; VCP No. 3237; RN100729763; CN604539007 
SQE PN: 1098.015.003 

Dear Ms. Anderson: 

SQ Environmental, LLC (SQE) prepared this letter in response to the Texas Commission on Environmental 
Quality (TCEQ) third notice of deficiency (NOD3) e-mail dated 2 July 2024 regarding the Application for 
Development Permit for Proposed Enclosed Structure (Application) for the Texas Star Property West, 
located at 11450 Trinity Boulevard (Blvd) in Euless, Texas.  The initial Application was submitted to TCEQ 
on 1 March 2024.  TCEQ comments regarding the Application were received on 4 April 2024, 28 May 2024, 
and most recently 2 July 2024.  Responses to TCEQ’s NOD3 comments are provided below.  Attached to 
this letter are Revision 3 versions of Application Form TCEQ-20785 and marked (redline) and unmarked 
(“clean”) replacement pages of the Application. 

For convenience, TCEQ NOD comments have been numbered and are shown below (in italics) followed 
by the responses.   

TCEQ Comment 1:  Revise Section 13 of TCEQ-20785 Form to indicate that alternative language notice is 
required. 

Response to Comment 1:  Section 13 of Form TCEQ-20785 has been revised to indicate that alternative 
language notice is required.  Revision 3 replacement pages of Form TCEQ-20785 are provided with this 
letter.   

TCEQ Comment 2:  Remove language provided in Attachment 1-1 suggesting that waste may be 
redeposited back into the landfill.  Excavated waste is required to be disposed of at an authorized facility. 

Response to Comment 2:  Language in Section 1 suggesting that waste may be redeposited back into the 
landfill has been removed.  Any waste removed as part of the property development will be taken offsite for 
disposal.  Revision 3 replacement pages for Section 1 of the Application are provided with this letter.   

TCEQ Comment 3:  Attachment 1-2. To satisfy 330.955(f), provide details on the precautions to prevent 
water coming into contact with waste and a plan for contaminated water disposal. Additionally, provide that 
any excavated waste not placed directly into a drum be stockpiled on plastic or a layer of clean soil until 
disposal. 

Response to Comment 3:  Details regarding precautions to prevent water coming into contact with waste, 
a plan for contaminated water disposal, and a plan for any excavated waste have been added to Section 
1.  Revision 3 replacement pages for Section 1 of the Application are provided with this letter.   
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TCEQ Comment 4:  Attachment 1-1. Specify material used for backfilling in terms provided in 330.955(g), 
i.e. high-plasticity or low plasticity clay, and provide that areas will be backfilled to exceed the existing grade 
and provide positive drainage. 

Response to Comment 4:  Details regarding material used for backfilling grading of the backfilled areas 
have been added to Section 1.  Revision 3 replacement pages for Section 1 of the Application are provided 
with this letter.   

TCEQ Comment 5:  Attachment 1-1. Explain how waste will be covered overnight to address 330.955(h). 

Response to Comment 5:  Details regarding how waste will be covered overnight have been added to 
Section 1.  Revision 3 replacement pages for Section 1 of the Application are provided with this letter.   

TCEQ Comment 6:  Regarding the swimming pool: 

a. Revise to provide at least a 60-mil HDPE geomembrane liner over at least 2 feet of compacted 
clay-rich soil with a permeability not greater than 1x10E-7 cm/sec. 

b. Provide a quality control plan detailing the design, materials, and procedures for construction and 
testing to meet liner system specifications. Use the Guidance for Liner Construction and Testing 
for a Municipal Solid Waste Landfill (RG 534, September 2017) for reference. 

c. Provide construction details, plans, materials used, and cross sections of the pool and the 
underlying waste down to native soil. 

d. Provide a statement verifying that the pool placement is restricted to the specified area and will not 
be placed elsewhere, i.e. the courtyard of Building 1. 

Response to Comment 6:  Details regarding the construction plans of the swimming pool have been added 
to Section 1 and Attachment 9.  Revision 3 replacement pages for Section 1 and additional pages for 
Attachment 9 of the Application are provided with this letter.   

TCEQ Comment 7:  Provide the maps required in 330.956(d). 

Response to Comment 7:  The map requirements in 330.956(d) are provided in the attached Revision 3 
pages for Attachment 2 Figure 5 of the Application. 

TCEQ Comment 8:  Pursuant to 330.957(g), provide copies of the initial letters or emails that were sent to 
each of the entities listed in form TCEQ-20785, Item 18, titled "Other Governmental Entities." 

Response to Comment 8:  Copies of the letters and emails that were sent to each of the entities listed in 
form TCEQ-20785 Item 18 (Other Governmental Entities) are now provided in the attached Revision 3 
pages for Attachment 6 of the Application. 

TCEQ Comment 9:  Provide foundation plans which meet the requirements set forth in 330.957(m)(A), (B), 
and (F). Provide details for methane sensors installed inside the buildings in accordance with 
330.957(m)(1)(F), 330.957(t)(1)(A)(i), and 330.961(b)(1)(C). 

a. Provide foundations plans which are legible and provide the details which are called out on the 
foundation plans. 

b. Provide plans and cross sections for the elevator pits. Waste potentially exposed during the 
elevator pit installation will need to provide a final cover meeting 330.453(a) between the remaining 
waste and the pit. 

Response to Comment 9:  The foundation and elevator pit plans referenced above have been added to 
Attachment 9.  Details regarding a final cover meeting 330.453(a) for potentially exposed waste during the 
elevator pit installation have been added to Section 1.  Revision 3 replacement pages for Section 1 and 
additional pages for Attachment 9 of the Application are provided with this letter.   
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TCEQ Comment 10:  Provide plans of the grading, drainage, and irrigation system(s) to satisfy 
330.957(n)(1) and (2). 

Response to Comment 10:  Grading and drainage plans are now provided in the attached Revision 3 pages 
for Attachment 20 of the Application.  A discussion of irrigation plans has been added to Section 20. 

TCEQ Comment 11:  Attachment 12. Provide a sampling and analysis plan for determining landfill gas 
components that addresses all of the items described in 330.957(t)(2)(F) and include sampling for the 
aggregate layer. Provide a current analysis of the landfill gas to satisfy 330.957(t)(2)(G). Include procedures 
in the section titled “Safety and Evacuation Plan” for, at a minimum, residents to evacuate the building when 
alarms are triggered and only re-enter when conditions are safe to satisfy 330.957(u). 

Response to Comment 11:  The Sampling and Analysis Plan in Attachment 12 has been revised, in addition 
to revisions of the Safety and Evacuation Plan.  Revision 3 replacement pages for Attachment 12 of the 
Application are provided with this letter.  In accordance with §330.957(t)(2)(G), an analysis of landfill gas 
beneath the property has been completed.  Those results are provided in Revision 3 replacement pages 
for Attachment 12. 

TCEQ Comment 12:  Address record keeping requirements in accordance with 330.958. 

Response to Comment 12:  A statement that addresses record keeping requirements referenced in 
§330.958 has been added to Attachment 12.  Revision 3 replacement pages for Attachment 12 of the 
Application are provided with this letter.   

TCEQ Comment 13:  Address operational requirements found in 330.961(a) through (h). 

Response to Comment 13:  Operational requirements referenced in §330.961(a) through (h) that are 
applicable to this Application have been added to Attachment 12.  Revision 3 replacement pages for 
Attachment 12 of the Application are provided with this letter.   

TCEQ Comment 14:  Attachment 12. In accordance with 330.957(s), provide a site operating plan that 
explains how you will implement and maintain the requirements of 330.961(a) through (h). 

Response to Comment 14:  The Site Operating Plan in Attachment 12 has been revised and now addresses 
the requirements of §330.957(s).  Revision 3 replacement pages for Attachment 12 of the Application are 
provided with this letter.   

CLOSING 

Please let us know if you have any questions or would like to discuss this further.  Sam may be reached by 
phone at 512-574-1199 or e-mail at and Susan may be reached by phone at 512-656-
9445 or e-mail at      

Sincerely, 
      SQ Environmental, LLC 

 
 

  Sam Enis, P.G. 
      Principal Project Manager 

 
 
Susan T. Litherland, P.E. 

      Principal 
 



SQ ENVIRONMENTAL, LLC APPLICATION FOR DEVELOPMENT PERMIT │TX STAR PROPERTY WEST 
REV3 20240806  

 

FORM TCEQ-20785 REPLACEMENT PAGES – 
REVISION 3 

 

  



Page 1 of 16

Texas Commission on Environmental Quality

Application for Development Permit for Proposed 
Enclosed Structure Over Closed Municipal Solid 

Waste Landfill 

Application Tracking Information
Applicant Name:   
Facility Name:   
Development Permit Number: 

Initial Submission Date:   
Revision Date:   

Use this form to apply for a development permit for proposed enclosed structure over a
closed municipal solid waste (MSW) landfill. Rules about use of land over a closed MSW 
landfill are in Title 30, Texas Administrative Code1, Chapter 330, Subchapter T. Instructions 
for completing this form are provided in form TCEQ 20785-instr2. Include a Core Data Form, 
available at www.tceq.texas.gov/goto/coredata with the application. If you have questions, 
contact the Municipal Solid Waste Permits Section by email to  or 
by phone at 512-239-2335.

If you have an existing enclosed structure, use form TCEQ-207863, Registration for Existing 
Enclosed Structure Over Closed Municipal Solid Waste Landfill. If you are proposing a non-
enclosed structure, use form TCEQ-207874, Authorization to Disturb Final Cover Over Closed 
Municipal Solid Waste Landfill for Non-Enclosed Structure.

Application Data

1. Application Type

New Development Permit Revisions of Existing Permit

Transfer of an Existing Permit

If existing Permit, indicate the Permit Number: 

2. Submission Type

Initial Submission Notice of Deficiency (NOD) Response

1 www.tceq.texas.gov/goto/view-30tac
2 www.tceq.texas.gov/downloads/permitting/waste-permits/msw/forms/20785-instr.pdf
3 www.tceq.texas.gov/downloads/permitting/waste-permits/msw/forms/20786.pdf
4 www.tceq.texas.gov/downloads/permitting/waste-permits/msw/forms/20787.pdf 

TCEQ-20785 (Rev. ) 
Application for Development Permit for Proposed Enclosed Structure Over Closed
Municipal Solid Waste Landfill

Stonehawk Capital Partners, LLC
Texas Star Property West

62054
28 February 2024

6 August 2024

Rev3 8/6/24



Page 3 of 16 TCEQ-20785 (Rev. ) 
Application for Development Permit for Proposed Enclosed Structure Over Closed 
Municipal Solid Waste Landfill 

8. Notification of MSW Landfill Determination

If soil tests were used to determine the presence of a closed MSW landfill, provide evidence 
that the engineer who performed the soil tests has notified the following persons of that 
determination in accordance with 30 TAC §330.953(d).  

 Each owner and lessee 

 Executive Director 

 Local Government Officials 

 Regional Council of Governments 

9. Landfill Permit Status

What is the permit status of the landfill? 

 Active MSW Permit  Landfill in Post-Closure Care 

 Revoked MSW Permit  Non-Permitted Landfill 

If the landfill is still in the post-closure care period subject to an active MSW Permit, this 
development permit application for proposed enclosed structures shall be accompanied by a 
Permit Modification application prepared in accordance with 30 TAC §305.70, and by a 
certification signed by an independent engineer in accordance with 30 TAC §330.957(b)(2). 

If the landfill has completed the post-closure care period, but the MSW permit has not been 
revoked (site affected by an active MSW Permit), a Voluntary Revocation request of the 
MSW Permit shall be submitted in accordance with 30 TAC §330.465 prior to the submittal 
of this development permit application for proposed enclosed structures over a closed MSW 
landfill. 

10. Application URL

Enter the URL address of a publicly accessible internet web site where the application and all 
revisions to that application will be posted in the box below: 

11. Public Place for Copy of Application

Name of the Public Place: 

Physical Address:    

City:     County:  State: TX  Zip Code: 

Phone Number:    

Normal Operating Hours:  

www.tceq.texas.gov/goto/wasteapps

Euless Public Library
201 N Ector Dr

Euless Tarrant 76039

817-685-1480
9am to 5pm or 6pm or 8pm

Rev3 8/6/24



Page 4 of 16 TCEQ-20785 (Rev. ) 
Application for Development Permit for Proposed Enclosed Structure Over Closed 
Municipal Solid Waste Landfill 

12. Party Responsible for Publishing Notice

Indicate who will be responsible for publishing notice: 

 Applicant  Consultant 

Contact Name:    

Title:    

Email Address: 

13. Alternative Language Notice

Use the Alternative Language Checklist on Public Notice Verification Form TCEQ-20244-
Waste-NAORPM available at 
www.tceq.texas.gov/permitting/waste_permits/msw_permits/msw_notice.html to determine 
if an alternative language notice is required. 

Is an alternative language notice required for this application? 

 Yes  No 

Indicate the alternative language: 

14. Confidential Documents

Does the application contain confidential documents? 

 Yes  No 

If “Yes”, cross-reference the confidential documents throughout the application and submit 
as a separate attachment in a binder clearly marked “CONFIDENTIAL.” 

Sam Enis
Principal Project Manager

Spanish

Rev3 8/6/24



Page 5 of 16 TCEQ-20785 (Rev. ) 
Application for Development Permit for Proposed Enclosed Structure Over Closed 
Municipal Solid Waste Landfill 

15. Permits and Construction Approvals

Mark the following tables to indicate status of other permits or approvals. 

Permits and Construction Approvals 

Permit or Approval Received Pending Not 
Applicable 

Zoning Approval 

Preliminary Subdivision Plan 

Final Plat 

Fire Inspector’s Approval 

Building Inspector’s Approval on Plans 

Water Service Tap 

Wastewater Service Tap 

On-site Wastewater Disposal System Approval 

Other Environmental Permits 

Other Environmental Permits (list) Received Pending 

        

16. General Project Information

Facility Name:    

SubT Development Permit Number (if available):    

Regulated Entity Reference Number (if issued):  RN 

Street or Physical Address:    

City:                           County: State: TX Zip Code:

Phone Number:    

If Regulated Entity Reference Number has not been issued for the facility, complete a Core 
Data Form (TCEQ-10400) and submit it with this application. 

X
X
X
X
X
X
X

X

Texas Star Property West
62054

100729763
11450 Trinity Blvd

Euless Tarrant 76040

Vacant/Undeveloped

Rev3 8/6/24



Page 9 of 16 TCEQ-20785 (Rev. ) 
Application for Development Permit for Proposed Enclosed Structure Over Closed 
Municipal Solid Waste Landfill 

    

County Engineer Information 

County Engineer’s Name:

County Engineer’s P.E. Registration No.: 

Office Address:    

City:  County:  State:  Zip Code: 

Phone Number:    

Email Address:

County Health Authority 

Agency Name:    

Contact Person’s Name:    

Office Address:    

City:  County:  State:  Zip Code: 

Phone Number:    

Email Address

State Representative Information 

District Number:    

State Representative’s Name:    

District Office Address:    

City:  County:  State:  Zip Code: 

Phone Number:    

Email Address:

State Senator Information 

District Number:    

State Senator’s Name:    

District Office Address:    

City:     County:  State:  Zip Code: 

Phone Number:    

Email Address: 

Joseph Jackson
TX No. 129546

100 E Weatherford St, Ste 401
Fort Worth Tarrant TX 76196

817-884-1153

Tarrant County Public Health

Fort Worth Tarrant TX 76104

817-248-6299

Arlington Tarrant TX 76011

817-476-2660

Fort Worth Tarrant TX 76102

817-332-1131

Dr. Brian Byrd
1101 S Main St, Ste 2300

94

9

Rep. Tony Tinderholt

Sen. Kelly Hancock

1000 Ballpark Way, Ste 310

306 W Seventh Street, Ste 508

Rev3 8/6/24



Page 12 of 16 TCEQ-20785 (Rev. ) 
Application for Development Permit for Proposed Enclosed Structure Over Closed 
Municipal Solid Waste Landfill 

Professional Engineer’s Certification of No Potential Threat 
to Public Health or the Environment  
The applicant’s engineer for this project shall complete one of the following certifications: 

"I,                                          , Texas PE Number            , certify that 
the proposed development is necessary to reduce a potential threat to public health or the 
environment. Further, I certify that the proposed development will not damage the integrity 
or function of any component of the Closed Municipal Solid Waste Landfill Unit, including, 
but not limited to, the final cover, containment systems, monitoring system, or liners. This 
certification includes all documentation of all studies and data on which I relied in making 
these determinations." 

Engineer’s seal, with signature and date: 

Engineering Firm Name:    

Texas Board of Professional Engineers and Land Surveyors Firm Number: 

Or: 

" I,                                , Texas PE Number , certify that 
the proposed development will not increase or create a potential threat to public health or 
the environment.  Further, I certify that the proposed development will not damage the 
integrity or function of any component of the Closed Municipal Solid Waste Landfill Unit, 
including, but not limited to, the final cover, containment systems, monitoring system, or 
liners. This certification includes all documentation of all studies and data on which I relied 
in making these determinations." 

Engineer’s seal, with signature and date: 

Engineering Firm Name:   

Texas Board of Professional Engineers and Land Surveyors Firm Number: 

Susan T. Litherland, P.E. 57428

SQ Environmental, LLC
F-15202

8/1/2024

Rev3 8/6/24



Signature Page 

Both signatures on this page must be notarized. 

Applicant Certification 

I certify under penalty of law that this document and all attachments were prepared under 
my direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. Based on my inquiry of 
the person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete. I am aware there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for knowing 
violations. 
Name: Brandon Hopkins Title: Director of Construction, Stonehawk

Signature:�Z/U Date: g.A-aO"L.J 

Email Address: 

SUBSCRIBED AND SWORN to before me by the said -=l3_,_C9:C:'.....,__,di=0,.._I\ _ _..Hop=r-K....,i ...... nS......_ _____ _ 

On this �,.J day of Av-'u.s+- , �'-I 
My commission expir�es on the sffi day of feb.voc7 , �0�l,

Notary's Name: lv'.;;t{;:.. &/.£ � 
Notary Public in and for 
___ ])�G'-1--Lll=�,.___ _____ County, Texas 

,,,�':,..V�t1,, WILLIAM HUNTER SANDERS

/i·:::icZ{i Notary Public, State of Texas 
;_<1;,.· •.• 'P[,, .. :_.,:?_2 Comm. Expires 02-03-2026 
"'ZJ,"�f;t-,_:- Notary ID 133569645

Property Owner Authorization 

To be completed by the property owner if the property owner is not the applicant. 

I ____________________ , the owner of the property identified by 
the address ____________________ ,hereby authorize the 
applicant to proceed with the project described in this application, and to apply for any 
necessary authorizations in order to conduct this project. I understand that, as property 
owner, I am responsible for maintaining the integrity of the final cover over the closed MSW 
landfill. 

Property Owner Name: _______________ _ 

Signature: __________________ _ Date: _____ _ 

Email Address: ________________ _ 

SUBSCRIBED AND SWORN to before me by the said ______________ _ 

On this __ day of _____ , __ 

My commission expires on the __ day of----� 

Notary's Name: ____________ _ 
Notary Public in and for 
____________ County, Texas 

TCEQ-20785 (Rev. 10-06-22) 
Application for Development Permit for Proposed Enclosed Structure Over Closed 
Municipal Solid Waste Landfill

Page 13 of 16 

Rev3 8/6/24



Signature Page 

Both signatures on this page must be notarized. 

Applicant Certification 

I certify under penalty of law that this document and all attachments were prepared under 
my direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. Based on my inquiry of 
the person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete. I am aware there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for knowing 
violations. 
Name: _______________ _ Title: _____________ _ 

Date: Signature: __________________ _ ------

Email Address: ________________ _ 

SUBSCRIBED AND SWORN to before me by the said ______________ _ 
On this __ day of _____ , __ 
My commission expires on the __ day of----� 
Notary's Name: ____________ _ 
Notary Public in and for 
____________ County, Texas 

Property Owner Authorization 

To be completed by the property owner if the property owner is not the applicant. 

1 HMH Family Partnership LP/ Julie Moore , the owner of the property identified by 
the address 11450 Trinity Boulevard, Euless, TX 76040 ,hereby authorize the 
applicant to proceed with the project described in this application, and to apply for any 
necessary authorizations in order to conduct this project. I understand that, as property 
owner, I am responsible for maintaining the integrity of the final cover over the closed MSW 
landfill. 

Family Partnership/ Julie Moore 

� ·( 

Date: L 

SUBSCRIBED AND SWORN to before me by the said Ju\ie, fVlOON_

On this zV\c\ day of 4ifil:;.\:- I 2..01 Ct\
My commission expires on the� day of ffiwciA , � 

Notary's Name: �'{� Y2oSe¥1� 
Notary Public in and for 

D� County, Texas 

TCEQ-20785 (Rev. 10-06-22)
Application for Development Permit for Proposed Enclosed Structure Over Closed
Municipal Solid Waste Landfill

,,,,,,•��;:,,, CAMRYN ROSENAU 
·····4� =:'(*-'·:�l Notary Public. State of Texas %,�i:-.. •·•;.�J Comm. Expires 03-14-2028 1111,,��.t,,' Notary ID 134807235

Page 13 of 16

Rev3 8/6/24
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Application for Development Permit for Proposed Enclosed Structure Over Closed 
Municipal Solid Waste Landfill 

C. Copies of Legal Documents

Attachment Attachment Number 

Property Legal Description 

Notice of Landfill Determination 

Notice to Real Property Records 

Notices to Buyers, Lessees, and Occupants 

Notices of Lease Restrictions (if applies) 

Additional Attachments as Applicable 

Attachment Attachment Number 

 TCEQ Core Data Form(s) 

 Confidential Documents 

 Soil Tests Boring Logs 

 Other maps, plans and engineering drawings 

 Methane Monitoring Equipment Specifications 

 Methane Monitoring Report 

 Waste Disposal Manifests 

 Fee Payment Receipt 

 Final Plat Record of Property 

15
16
16
17

Not applicable

18

10
20

19

Rev3 8/6/24
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Application for Development Permit for Proposed Enclosed Structure Over Closed 
Municipal Solid Waste Landfill 

Attachments for Revisions to Existing Development Permit 

Required Attachments 

A. Revised Pages

Attachment Attachment Number 

Marked (Redline/Strikeout) Pages 

Unmarked Revised Pages 

B. Narrative

Attachment Attachment Number 

Description of Proposed Revisions 

Foundation Plans (if revised) 

Closure Plan (if revised) 

Site Operating Plan (if revised) 

Structures Gas Monitoring Plan (if revised) 

Safety and Evacuation Plan (if revised) 

C. Maps and Plans

Attachment Attachment Number 

General Location Map 

Site Layout Plan 

Structure Layout Plan 

Methane Monitoring Equipment Location Plans 

Additional Attachments as Applicable 

Attachment Attachment Number 

A
B

Cover Letter
9

12
12
12

Other Plans (Grading and Drainage Plans) 20

Rev3 8/6/24



SQ ENVIRONMENTAL, LLC APPLICATION FOR DEVELOPMENT PERMIT │TX STAR PROPERTY WEST 
REV3 20240806 

ATTACHMENT A 
MARKED (REDLINE) APPLICATION REPLACEMENT 

PAGES – REVISION 3 



Page 1 of 16

Texas Commission on Environmental Quality

Application for Development Permit for Proposed 
Enclosed Structure Over Closed Municipal Solid 

Waste Landfill 

Application Tracking Information
Applicant Name:   
Facility Name:   
Development Permit Number:

Initial Submission Date:   
Revision Date:

Use this form to apply for a development permit for proposed enclosed structure over a
closed municipal solid waste (MSW) landfill. Rules about use of land over a closed MSW 
landfill are in Title 30, Texas Administrative Code1, Chapter 330, Subchapter T. Instructions 
for completing this form are provided in form TCEQ 20785-instr2. Include a Core Data Form, 
available at www.tceq.texas.gov/goto/coredata with the application. If you have questions, 
contact the Municipal Solid Waste Permits Section by email to or 
by phone at 512-239-2335.

If you have an existing enclosed structure, use form TCEQ-207863, Registration for Existing 
Enclosed Structure Over Closed Municipal Solid Waste Landfill. If you are proposing a non-
enclosed structure, use form TCEQ-207874, Authorization to Disturb Final Cover Over Closed 
Municipal Solid Waste Landfill for Non-Enclosed Structure.

Application Data

1. Application Type

New Development Permit Revisions of Existing Permit

Transfer of an Existing Permit

If existing Permit, indicate the Permit Number: 

2. Submission Type

Initial Submission Notice of Deficiency (NOD) Response

1 www.tceq.texas.gov/goto/view-30tac
2 www.tceq.texas.gov/downloads/permitting/waste-permits/msw/forms/20785-instr.pdf
3 www.tceq.texas.gov/downloads/permitting/waste-permits/msw/forms/20786.pdf
4 www.tceq.texas.gov/downloads/permitting/waste-permits/msw/forms/20787.pdf 

TCEQ-20785 (Rev. ) 
Application for Development Permit for Proposed Enclosed Structure Over Closed
Municipal Solid Waste Landfill

Stonehawk Capital Partners, LLC
Texas Star Property West

 62054
28 February 2024

 6  August 2024

Redline Rev3 8/6/24



Page 3 of 16 TCEQ-20785 (Rev. ) 
Application for Development Permit for Proposed Enclosed Structure Over Closed 
Municipal Solid Waste Landfill 

8. Notification of MSW Landfill Determination

If soil tests were used to determine the presence of a closed MSW landfill, provide evidence 
that the engineer who performed the soil tests has notified the following persons of that 
determination in accordance with 30 TAC §330.953(d).  

 Each owner and lessee 

 Executive Director 

 Local Government Officials 

 Regional Council of Governments 

9. Landfill Permit Status

What is the permit status of the landfill? 

 Active MSW Permit  Landfill in Post-Closure Care 

 Revoked MSW Permit  Non-Permitted Landfill 

If the landfill is still in the post-closure care period subject to an active MSW Permit, this 
development permit application for proposed enclosed structures shall be accompanied by a 
Permit Modification application prepared in accordance with 30 TAC §305.70, and by a 
certification signed by an independent engineer in accordance with 30 TAC §330.957(b)(2). 

If the landfill has completed the post-closure care period, but the MSW permit has not been 
revoked (site affected by an active MSW Permit), a Voluntary Revocation request of the 
MSW Permit shall be submitted in accordance with 30 TAC §330.465 prior to the submittal 
of this development permit application for proposed enclosed structures over a closed MSW 
landfill. 

10. Application URL

11. Public Place for Copy of Application

Name of the Public Place: 

Physical Address:   

City:    County:  State: TX  Zip Code: 

Phone Number:   

Normal Operating Hours:  

Enter the URL address of a publicly accessible internet web site where the application and all 
revisions to that application will be posted in the box below: 
www.tceq.texas.gov/goto/wasteapps

Euless Public Library
201 N Ector Dr

Euless Tarrant 76039

817-685-1480
9am to 5pm or 6pm or 8pm
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12. Party Responsible for Publishing Notice

Indicate who will be responsible for publishing notice: 

 Applicant  Consultant 

Contact Name:    

Title:    

Email Address:

13. Alternative Language Notice

Use the Alternative Language Checklist on Public Notice Verification Form TCEQ-20244-
Waste-NAORPM available at 
www.tceq.texas.gov/permitting/waste_permits/msw_permits/msw_notice.html to determine 

14. Confidential Documents

Does the application contain confidential documents? 

 Yes  No 

If “Yes”, cross-reference the confidential documents throughout the application and submit 
as a separate attachment in a binder clearly marked “CONFIDENTIAL.” 

Sam Enis
Principal Project Manager

if an alternative language notice is required. 

Is an alternative language notice required for this application? 

 Yes  No 

Indicate the alternative language: Spanish
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15. Permits and Construction Approvals

Mark the following tables to indicate status of other permits or approvals. 

Permits and Construction Approvals 

Permit or Approval Received Pending Not 
Applicable 

Zoning Approval 

Preliminary Subdivision Plan 

Final Plat 

Fire Inspector’s Approval 

Building Inspector’s Approval on Plans 

Water Service Tap 

Wastewater Service Tap 

On-site Wastewater Disposal System Approval 

Other Environmental Permits 

Other Environmental Permits (list) Received Pending 

      

16. General Project Information

Facility Name:   

SubT Development Permit Number (if available):   

Regulated Entity Reference Number (if issued):  RN 

Street or Physical Address:    

City:                           County: State: TX Zip Code:

Phone Number:   

If Regulated Entity Reference Number has not been issued for the facility, complete a Core 
Data Form (TCEQ-10400) and submit it with this application. 

X
X
X
X
X
X
X

X

Texas Star Property West

 62054
100729763

11450 Trinity Blvd
Euless Tarrant 76040

Vacant/Undeveloped
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County Engineer Information 

County Engineer’s Name:

County Engineer’s P.E. Registration No.: 

Office Address:   

City:  County:  State:  Zip Code: 

Phone Number:   

Email Address:

County Health Authority 

Agency Name:   

Contact Person’s Name:

Office Address:    

City:  County:  State:  Zip Code: 

Phone Number:   

Email Address:

State Representative Information 

District Number:    

State Representative’s Name:    

District Office Address:    

City:  County:  State:  Zip Code: 

Phone Number:   

Email Address: 

State Senator Information 

District Number:    

State Senator’s Name:    

District Office Address:    

City:    County:  State:  Zip Code: 

Phone Number:   

Email Address

Joseph Jackson
TX No. 129546

100 E Weatherford St, Ste 401
Fort Worth Tarrant TX 76196

817-884-1153

Tarrant County Public Health

Fort Worth Tarrant TX 76104

817-248-6299

Arlington Tarrant TX 76011

817-476-2660

Fort Worth Tarrant TX 76102

817-332-1131

   Dr. Brian Byrd
1101 S Main St, Ste 2300

94

9

Rep. Tony Tinderholt

Sen. Kelly Hancock

1000 Ballpark Way, Ste 310

306 W Seventh Street, Ste 508
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Professional Engineer’s Certification of No Potential Threat 
to Public Health or the Environment  
The applicant’s engineer for this project shall complete one of the following certifications: 

"I,                                          , Texas PE Number            , certify that 
the proposed development is necessary to reduce a potential threat to public health or the 
environment. Further, I certify that the proposed development will not damage the integrity 
or function of any component of the Closed Municipal Solid Waste Landfill Unit, including, 
but not limited to, the final cover, containment systems, monitoring system, or liners. This 
certification includes all documentation of all studies and data on which I relied in making 
these determinations." 

Engineer’s seal, with signature and date: 

Engineering Firm Name:    

Texas Board of Professional Engineers and Land Surveyors Firm Number: 

Or: 

" I,                                , Texas PE Number , certify that 
the proposed development will not increase or create a potential threat to public health or 
the environment.  Further, I certify that the proposed development will not damage the 
integrity or function of any component of the Closed Municipal Solid Waste Landfill Unit, 
including, but not limited to, the final cover, containment systems, monitoring system, or 
liners. This certification includes all documentation of all studies and data on which I relied 
in making these determinations." 

Engineer’s seal, with signature and date: 

Engineering Firm Name:   

Texas Board of Professional Engineers and Land Surveyors Firm Number: 

Susan T. Litherland, P.E. 57428

SQ Environmental, LLC
F-15202

8/1/2024
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Signature Page 

Both signatures on this page must be notarized. 

Applicant Certification 

I certify under penalty of law that this document and all attachments were prepared under 
my direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. Based on my inquiry of 
the person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete. I am aware there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for knowing 
violations. 
Name: Brandon Hopkins Title: Director of Construction, Stonehawk

Signature:�Z/U Date: g.A-aO"L.J 

Email Address

SUBSCRIBED AND SWORN to before me by the said -=l3_,_C9:C:'.....,__,di=0,.._I\ _ _..Hop=r-K....,i ...... nS......_ _____ _ 

On this �,.J day of Av-'u.s+- , �'-I 
My commission expir�es on the sffi day of feb.voc7 , �0�l,

Notary's Name: lv'.;;t{;:.. &/.£ � 
Notary Public in and for 
___ ])�G'-1--Lll=�,.___ _____ County, Texas 

,,,�':,..V�t1,, WILLIAM HUNTER SANDERS

/i·:::icZ{i Notary Public, State of Texas 
;_<1;,.· •.• 'P[,, .. :_.,:?_2 Comm. Expires 02-03-2026 
"'ZJ,"�f;t-,_:- Notary ID 133569645

Property Owner Authorization 

To be completed by the property owner if the property owner is not the applicant. 

I ____________________ , the owner of the property identified by 
the address ____________________ ,hereby authorize the 
applicant to proceed with the project described in this application, and to apply for any 
necessary authorizations in order to conduct this project. I understand that, as property 
owner, I am responsible for maintaining the integrity of the final cover over the closed MSW 
landfill. 

Property Owner Name: _______________ _ 

Signature: __________________ _ Date: _____ _ 

Email Address: ________________ _ 

SUBSCRIBED AND SWORN to before me by the said ______________ _ 

On this __ day of _____ , __ 

My commission expires on the __ day of----� 

Notary's Name: ____________ _ 
Notary Public in and for 
____________ County, Texas 

TCEQ-20785 (Rev. 10-06-22) 
Application for Development Permit for Proposed Enclosed Structure Over Closed 
Municipal Solid Waste Landfill

Page 13 of 16 
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Signature Page 

Both signatures on this page must be notarized. 

Applicant Certification 

I certify under penalty of law that this document and all attachments were prepared under 
my direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. Based on my inquiry of 
the person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete. I am aware there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for knowing 
violations. 
Name: _______________ _ Title: _____________ _ 

Date: Signature: __________________ _ ------

Email Address: ________________ _ 

SUBSCRIBED AND SWORN to before me by the said ______________ _ 
On this __ day of _____ , __ 
My commission expires on the __ day of----� 
Notary's Name: ____________ _ 
Notary Public in and for 
____________ County, Texas 

Property Owner Authorization 

To be completed by the property owner if the property owner is not the applicant. 

1 HMH Family Partnership LP/ Julie Moore , the owner of the property identified by 
the address 11450 Trinity Boulevard, Euless, TX 76040 ,hereby authorize the 
applicant to proceed with the project described in this application, and to apply for any 
necessary authorizations in order to conduct this project. I understand that, as property 
owner, I am responsible for maintaining the integrity of the final cover over the closed MSW 
landfill. 

Family Partnership/ Julie Moore 

� ·( 

Date: L 

SUBSCRIBED AND SWORN to before me by the said Ju\ie, fVlOON_

On this zV\c\ day of 4ifil:;.\:- I 2..01 Ct\
My commission expires on the� day of ffiwciA , � 

Notary's Name: �'{� Y2oSe¥1� 
Notary Public in and for 

D� County, Texas 

TCEQ-20785 (Rev. 10-06-22)
Application for Development Permit for Proposed Enclosed Structure Over Closed
Municipal Solid Waste Landfill

,,,,,,•��;:,,, CAMRYN ROSENAU 
·····4� =:'(*-'·:�l Notary Public. State of Texas %,�i:-.. •·•;.�J Comm. Expires 03-14-2028 1111,,��.t,,' Notary ID 134807235

Page 13 of 16
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C. Copies of Legal Documents

Attachment Attachment Number 

Property Legal Description 

Notice of Landfill Determination 

Notice to Real Property Records 

Notices to Buyers, Lessees, and Occupants 

Notices of Lease Restrictions (if applies) 

Additional Attachments as Applicable 

Attachment Attachment Number 

 TCEQ Core Data Form(s) 

 Confidential Documents 

 Soil Tests Boring Logs 

 Other maps, plans and engineering drawings 

 Methane Monitoring Equipment Specifications 

 Methane Monitoring Report 

 Waste Disposal Manifests 

 Fee Payment Receipt 

 Final Plat Record of Property 

15
16
16
17

Not applicable

18

10
20

19
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Attachments for Revisions to Existing Development Permit 

Required Attachments 

A. Revised Pages

Attachment Attachment Number 

Marked (Redline/Strikeout) Pages 

Unmarked Revised Pages 

B. Narrative

Attachment Attachment Number 

Description of Proposed Revisions 

Foundation Plans (if revised) 

Closure Plan (if revised) 

Site Operating Plan (if revised) 

Structures Gas Monitoring Plan (if revised) 

Safety and Evacuation Plan (if revised) 

C. Maps and Plans

Attachment Attachment Number 

General Location Map 

Site Layout Plan 

Structure Layout Plan 

Methane Monitoring Equipment Location Plans 

Additional Attachments as Applicable 

Attachment Attachment Number 

A
B

Cover Letter
9

12
12
12

Other Plans (Grading and Drainage Plans) 20
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REVISION 3 -  
APPLICATION FOR DEVELOPMENT PERMIT 
FOR PROPOSED ENCLOSED STRUCTURE 

TEXAS STAR PROPERTY WEST 
11450 TRINITY BOULEVARD 

EULESS, TARRANT COUNTY, TEXAS 76040 

Prepared for: 

Texas Commission on Environmental Quality 
MSW Authorization No. 62054[pending]; Tracking No. 2983826529636718 

Voluntary Cleanup Program No. 3237 
RN100729763 │CN604539007 

Prepared on behalf of the Applicant: 

Stonehawk Capital Partners, LLC 
4550 Travis Street, Suite 565 

Dallas, Texas 75205 

Property Owner: 

HMH Family Partnership LP 
1104 Dayton Drive 

Lantana, Texas 76226 

Initial Submission:  28 February 2024 
Revision 3 Submission:  6 August 2024 

Sam Enis, P.G. 
Principal Project Manager 

Susan T. Litherland, P.E. 
Principal 

Texas P.E. No. 57428, F-15202 
Signed electronically on 8/1//2024 

PN: 1098.015.003 

SQ Environmental, LLC 
PO Box 1991  
Austin, Texas 78767-1991 
(512) 900-7731
www.SQEnv.com
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1-1

1 PROPOSED PROJECT DESCRIPTION 

The subject property is currently undeveloped, and the planned future use is for a multi-family residential 
development.  The proposed development extends to a south-adjacent TAD parcel, and the east-adjacent 
property will support the development as a parking lot and green space.  As planned, the development on 
the subject property is comprised of four multi-family apartment buildings (Buildings 1 through 4) with 
concrete slab-on-grade foundations.  Building 1 will be a four-story apartment structure with a footprint that 
measures approximately 300 ft by 400 ft including an interior, open-air courtyard that measures 
approximately 150 ft by 275 ft; Building 2 will be a three-story apartment structure with a footprint that 
measures approximately 150 ft by 75 ft; and Buildings 3 and 4 will be two-story apartments structures with 
footprints that measure approximately 150 ft by 75 ft.  The total square footage of the buildings is 203,526 
square feet (ft2).  Asphalt-covered parking lots and landscaped areas will surround the four buildings and 
cover the majority of the remaining surface area of the subject property.  The total square footage for 
pavement is 216,640 ft2.  Site Plans are included in Attachment 14. 

The majority of the incidental debris identified in the subsurface of the subject property is located near the 
center and the east-central portions of the property.  In general, all of the incidental debris is deeper than 5 
ft bgs.  There is no true “cap” at the surface on the property, although the upper 5 to 10 ft of soil generally 
does not contain debris and has a higher percentage of clay than the underlying materials. 

The planned buildings on the subject property will have at or near grade foundations.  No subsurface 
parking or other subsurface structures are planned.  The only excavations that will be performed are for 
utilities (which will likely be limited to the upper 3 to 4 ft), an elevator pit (which will likely extend no more 
than about 6 to 8 ft bgs), and a swimming pool.  The swimming pool will be located in the courtyard of 
Building 1.  The maximum disturbance depth at the subject property will be no deeper than 10 ft, and likely 
no deeper than 7 ft.  As described, based on the planned construction, the only area where incidental debris 
might be encountered is in the vicinity of the swimming pool, and possibly the elevator pit.  In no case will 
the excavations exceed to the depths of the elevated methane concentrations (deeper than 10 ft bgs) or 
the saturated zone (24 to 30 ft bgs).   

A VMS will be designed and installed beneath first-floor residential areas.  The VMS will direct any vapors 
(methane or other) out from beneath the buildings, and the vapors monitored to verify that there is no vapor 
accumulation beneath the buildings.  As discussed above, the planned concrete building slab foundations 
with an underlying VMS, along with the asphalt roadways and parking areas will result in a similar or better 
impervious "cap" over portions of the subject property where incidental debris is present in the subsurface. 

No enclosed areas below ground surface to be occupied by people will be constructed on the subject 
property.  It is not anticipated that waste will be encountered during construction. However, Mminor amounts 
of incidental debris may be uncovered during construction activities at the subject property., if any, will be 
The debris and surrounding soil will be stockpiled on plastic sheeting or loaded directly into 55-gallon drums, 
trucks, trailers, or containers, and removed from the site for disposal at an appropriate, permitted MSW 
landfill.drummed in 55-gallon drums, evaluated, and disposed of at an appropriate, permitted MSW landfill, 
unless otherwise allowed by the TCEQ executive director to be re-deposited. No waste, if encountered, will 
be left exposed overnight.  Locations where incidental debris is removed will be backfilled with 2-ft of clean, 
low-plasticity, compacted clay andor graded with the surrounding onsite soil to be slightly higher than the 
existing grade and provide positive drainage.  No pilings, borings, or penetrations are planned during 
development of the subject property.  The majority of the subject property will be covered with buildings 
and asphalt and designed so that surface water quickly exits the property. 

Redline Rev3 8/6/24



SQ ENVIRONMENTAL, LLC APPLICATION FOR DEVELOPMENT PERMIT – TX STAR PROPERTY WEST 

REV3 20240806 PROPOSED PROJECT DESCRIPTION 
  

 1-2 

It is not anticipated that any stormwater will come into contact with incidental debris on the subject property 
during construction.  However, groundwater on the subject property has been sampled during four events, 
and no impacts have been identified.  There is no indication that groundwater beneath the subject property 
is impacted by the debris located above the saturated zone.  The debris and groundwater beneath the 
subject property are not a source of contamination.  None of the incidental debris is located at the ground 
surface, and precautions will be implemented during development of the subject property to prevent 
excavated material, if any, from coming into contact with stormwater.  Any surface water that does come 
into contact with waste materials will be properly contained, characterized, and disposed of.  

If excavation activities result in exposed waste, the exposed waste area will be temporarily covered with 
clean soil or other materials as soon as practical, but no later than the end of the day unless covering is 
impractical.  If an area of exposed waste remains exposed for more than 24 hours, the contractor will 
provide adequate temporary cover consisting of a minimum of 6 inches of soil or an impermeable 
membrane material to prevent rainfall from contacting the waste.  Temporary diversion berms will be 
installed around the exposed waste area to prevent stormwater from contacting the waste and will be used 
upslope of all excavations where waste will be exposed to minimize the amount of surface water coming 
into contact with waste materials.  In addition, temporary containment berms will be constructed around 
areas of exposed waste to collect surface water.  At no time will water that comes into contact with waste 
materials be allowed to discharge to surface waters.  Regarding the management procedures described 
above, especially the covering of waste and precautions implemented in advance of inclement weather, the 
generation of water that has made contact with waste materials is expected to be minimal.  However, if 
generated, the water will be collected and disposed of in accordance with standards set forth herein and in 
accordance with City and State requirements for disposal of such water.  Any water generated during 
construction will be stored onsite, then transported via vacuum truck to an approved wastewater treatment 
or disposal facility permitted to accept the wastewater.   

The stormwater management will include measures to control sediment discharge during construction 
including, but not be limited to, the use of earthen berms, hay bales, and silt fencing downgradient of slopes 
which may experience erosion (including material stockpiles).  Erosion damage from rainfall events will be 
repaired by the contractor after such events.  All erosion control measures will also be inspected and 
maintained throughout the redevelopment process.  Berms, when used for control of potentially impacted 
water, will also be maintained as necessary to control erosion.  The contractor will pay special attention to 
erosion on any soil cover over waste materials. Any cover damage to the existing landfill, or in areas where 
cover must be maintained over solid waste materials that are part of construction, will be repaired 
immediately and steps taken to prevent a recurrence of that type of damage. 

The requirements of §330.453(a), concerning the final cover system, will be implemented for the elevator 
pit if waste is exposed during the excavation of the pit.  A 2 ft layer of clayey soil, compacted in layers no 
more than 6 inches in thickness, will be placed in the bottom of the elevator pit excavation.  This is shown 
in Figure 3 in Attachment 9.  The requirements of §330.961(g), concerning the double-containment of 
subgrade conduits intended for the transport or carrying of fluids over or within the subject property, and 
§330.331(b), regarding liner criteria for leachate for the swimming pool, will be implemented.  Subgrade 
utility conduits will be installed with double-containment, which will be provided by the single wall utility, that 
is within a lined trench.  On excavation, a high-density polyethylene (HDPE) 30-mil sealed barrier will be 
installed along the bottom, sides, and overlapping on top of the trench and sealed.  This is shown in Figure 
2 in Attachment 9.  The trench will then be filled with clean, compacted backfill on the bottom, clean backfill 
on all sides, and a on the sides and bottom of the trench.  The swimming pool will be lined with a high-
density polyethylene (HDPE) 360-mil sealed geomembrane liner over at least 2 ft of compacted, clay-rich 
soil with a permeability not greater than 1x10E-7 cm/sec.  This is shown in Figure 1 in Attachment 9.  The 
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pool location is restricted to the courtyard of Building 1 and will not be placed elsewhere.  A quality control 
plan will be prepared detailing the design, materials, and procedures for construction and testing to meet 
liner system specifications based on Regulatory Guidance for Liner Construction and Testing for a 
Municipal Solid Waste Landfill (RG-534, September 2017).  Construction details, plans, materials to be 
used, and cross-sections of the elevator pit, utility trench, pool, and the underlying waste down to native 
soil are provided in Attachment 9. 
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6 NOTICE OF COORDINATION 

Coordination with the applicable local, state, and federal government officials and agencies is currently being 
conducted in preparation for site development.  Documentation of the Notice of Coordination letters sent to the 
Governmental Entities listed in Item 18 of Form TCEQ-20785 is provided in Attachment 6.  A notification 
regarding the landfill status of the property has been provided to the City of Fort Worth, Development Services 
among others.  Copies of the Notices of Landfill Determination and delivery receipts are provided in Section 
16.   
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ATTACHMENT 6 
NOTICES OF COORDINATION 
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9 FOUNDATION PLANS 

A VMS designed in accordance with 30 TAC 330.957(m) will be installed during development and construction 
of the four buildings on the subject property.  The VMS includes an impermeable barrier installed below the 
concrete slab of the structures, followed by a 12-inch-thick permeable aggregate bed and a geotextile filter 
fabric, with vent risers located adjacent to the buildings. This system will allow any vapors (methane or other) 
that migrate though the soil to the area beneath the structures to be vented outside of the structure. The second 
component is a monitoring system within the VMS piping network beneath the buildings and within the buildings 
that will include controller units and remote sensors that can detect methane and other explosive gases.  This 
system will have audible and visual alarms. Sample ports for field monitoring will be installed for the aggregate 
layer.  The foundation plan and VMS design plan are included as Attachment 9.  Geotechnical soil 
investigation reports are provided as Attachments 10A and 10B.  The Methane Monitoring Plan is discussed 
in Section 12. 
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ATTACHMENT 9 
FOUNDATION PLAN & VMS DESIGN PLAN 
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9 FOUNDATION PLANS 

A VMS designed in accordance with 30 TAC 330.957(m) will be installed during development and 
construction of the four buildings on the subject property.  The VMS includes an impermeable barrier 
installed below the concrete slab of the structures, followed by a 12-inch-thick permeable aggregate bed 
and a geotextile filter fabric, with vent risers located adjacent to the buildings. This system will allow any 
vapors (methane or other) that migrate though the soil to the area beneath the structures to be vented 
outside of the structure. The second component is a monitoring system within the VMS piping network 
beneath the buildings and within the buildings that will include controller units and remote sensors that can 
detect methane and other explosive gases.  This system will have audible and visual alarms. Sample ports 
for field monitoring will be installed for the aggregate layer.  The foundation plan and VMS design plan are 
included as Attachment 9.  Geotechnical soil investigation reports are provided as Attachments 10A and 
10B.  The Methane Monitoring Plan is discussed in Section 12.  A Liner Quality Control Plan for the pool 
is provided below. 

LINER QUALITY CONTROL PLAN 

This Liner Quality Control Plan (LQCP) was developed for the Texas Star Property to describe the 
inspection and construction control and testing requirements in support of the application.  This Plan was 
prepared in general accordance with Guidance for Liner Construction and Testing for a Municipal Solid 
Waste Landfill, TCEQ Regulatory Guidance RG-534 dated September 2017 and is intended to fulfil 
requirements of 30 Texas Administrative Code 330.   

A General Requirements 

This LQCP provides the basis for the type and rate of quality control performance testing.  A copy will be 
maintained on site during construction or available for electronic download in the event an inspection is 
performed.  For ease in this document preparation, any components that are not specifically addressed in 
this document will default to the requirements of Guidance for Liner Construction and Testing for a Municipal 
Solid Waste Landfill, TCEQ Regulatory Guidance RG-534.  

B Overview of Project 

As discussed in this Application, the swimming pool will be located in the courtyard of Building 1.  The 
maximum disturbance depth at the subject property will be no deeper than 10 ft, and likely no deeper than 
7 ft.  The excavation of the pool will be lined with a high-density polyethylene (HDPE) 60-mil sealed 
geomembrane liner over 2 ft of compacted, clay-rich soil with a permeability not greater than 1 x 10-7 cm/s.  
A protective cover of topsoil 12-inches thick will overlay the liner.  A cross-section of the liner is provided on 
the figure included as Attachment 9.  

C Soil Material Requirements 

C.1  Protective Topsoil Requirements 

Protective cover is required to be placed above the liner system as shown on the cross sections.  Topsoil 
will be free of deleterious materials and not previously mixed with any onsite soils that were previously 
mixed with garbage, rubbish, or other solid waste materials. Permeability must be greater than 1 x 10-4 
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cm/s.  The thickness must be greater than or equal to 12 inches.  Compaction is not necessary for 
installation and density controls are not needed; however, the contractor should place the protective topsoil 
as soon as possible after installation of the liner and compacted clay-rich soil.    

Protective topsoil shall be placed over the HPDE liner during the coolest part of the 8-hour workday.  Soil 
shall be deployed along the surface of the liner to control the amount of slack and minimize any damage to 
the liner.  The liner shall be continuously monitored during installation and any damage to the liner 
immediately repaired.  Only light equipment will be used during construction and a minimum of 12 inches 
of protective material must be placed on top of the liner before light construction equipment can access the 
area. 

Protective topsoil will not have any rocks greater than 0.375 inches in diameter.  The Contractor will keep 
the protective topsoil layer wet during dry periods to prevent cracking. 

C.2 Clay-Rich Soil Requirements 

Clay-rich soil will meet the following requirements.  One sample from each source must be collected before 
any material is brought onsite.  Test methods will generally follow Standard ASTM Test Methods as outlined 
in Table B-1 of RG-534 and will include field density, gradation analysis, Atterberg limits, and permeability.   

 

In-situ soils will not be used for clay-rich soil.  The clay-rich soil will be sampled every 1,000 cubic yards for 
total petroleum hydrocarbons (TPH) by Texas Method 1005 and metals SW-846 Methods to ensure the 
materials are suitable for use. 

Clay-rich soils will be placed in three 8-inch lifts (a total of 3 lifts).  Compaction testing will be performed at 
a frequency of every 1 acre and one per lift (minimum of three locations).  The clay-rich soil will be 
compacted to at least 95% of standard proctor.   

C.3 HDPE Liner Requirements 

The HDPE Liner must have a minimum of 60 mil thickness.  Recycled or reclaimed HDPE materials are not 
acceptable.  HDPE material and required welding rods shall contain between 2 and 3% carbon black and 
may contain no more than 1% additives.   

The liner will be inspected upon delivery for any damage and defects.  The liner must be free from any 
pinholes, surface blemishes, scratches, or other defects that could affect the integrity of the liner.  The liner 
will be stored at a clean and dry location onsite and protected from any objects that could damage the liner.   

All manufacturer’s recommendations for the installation of the liner will be followed.  In addition, general 
installation requirements outlined in Table 3-1 of RG-534 must be followed.   

 The liner will be placed above the compacted clay-rich soil that will be free of stones and rocks and 
other debris greater than 3/8-inch.  The compacted clay-rich soil will be finished by rolling with flat 
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wheel roller until smooth uniform surface is achieved.  The subgrade areas will be inspected for 
any desiccation, cracks, erosion, or ponding prior to installation and repaired before liner is placed.  
If necessary, regular watering and proof rolling will be performed.   

 Prohibit construction equipment from traveling directly on the liner. 
 Do not place during inclement weather. 
 Limit vehicular traffic on the liner to low-ground pressure supporting equipment only.  Any damaged 

areas must be repaired and inspected. 
 Only unroll liner sheets that are to be placed and seamed in the same day.  Position liner with 

overlap recommended by manufacturer but not less than 3 inches. Typical overlaps are 3 to 6 
inches.  There should be no loose flap on the top side of the liner.  Overlap distance must be 
sufficient so that all seam tests can be performed as described below. 

 Folds, wrinkles, and fish mouths are not acceptable.  Cut, overlap, and weld the material where 
wrinkles or folds occur.  A fish mouth is defined as an area in the seam where one liner panel is 
first folded over on itself, and a second liner panel is placed and welded over this fold.  Where fish 
mouths occur, the liner must be cut, overlapped, and covered with a patch.  

 Use only heat-only tack welds, when necessary.  No double-sided tape or glue may be used.   
 Fusion or extrusion welding may be used for field seaming and repairs. 
 Seaming is permitted only when ambient air conditions are below 104°F.   
 At the end of each workday, all unseamed edges will be anchored with sandbags or other approved 

devices.  No penetrating anchors are accepted (stables, U-rods).   

C.4 HDPE Liner Testing Requirements 

Verification of HDPE Liner Testing Requirements 

Manufacturer information will be reviewed to ensure that QA/QC testing, conformance testing, and seam 
testing requirements of Table 3-2 of RF-534 are met.   

Welds, Repair Welds, and Patches 

Shear Strength – the seam, when stressed perpendicular to the direction of the weld should not under any 
condition fail before stretching and breaking of the liner panel adjacent to the weld.  The numerical value of 
the shear strength of any sample should not be less than 90% of the sheet tensile strength according to 
manufacturer-provided information.   

Trial Seam Testing  

Each day, prior to commencing field seaming, each individual employee performing seaming will conduct a 
trial seam.  Each trial seam will be 3 ft long by 1 ft wide.  Trial seam criteria is outlined in Table 3-3 of RG 
534.   

Destructive Testing  

Destructive test samples of field seams will be performed at a minimum of one stratified location for every 
500 linear feet or major fraction thereof or at the direction of the Engineer.  Destructive test requirements 
will conform with Table 3-4 of RG-534.   

Non-Destructive Testing 

Non-destructive tests should be performed by the Contractor or engineer on all field seams, patches, and 
repair welds.  Accepted non-destructive test methods include vacuum box testing for extrusion welds and 
air-pressure testing for dual-tract fusion welds. Specific procedures for these tests is included on Table 3-5 
of RG-534.   
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D Documentation  

Following installation, the following documentation will be compiled and kept onsite in the facility records.  
This will include the following elements: 

 All field and laboratory test documentation. 
 All test documentation. 
 Liner certification information and results of manufacturer independent testing. 
 Field documentation of field testing, repairs, etc.   
 Photographs and field notes. 
 A survey of the final liner area. 



 

MEMORANDUM 

 
SQ Environmental, LLC 

  

To: Stonehawk Capital Partners, LLC 

From: Susan Litherland, P.E., Sam Enis, P.G., and Adam Harper, P.G. 

Date: 08 May6 August 2024 – Revision 1 

Subject: Texas Star Property West – Vapor Mitigation System Design Basis 

This memo provides the design basis for the Vapor Mitigation System (VMS) for the Texas Star Property 
West on Trinity Boulevard in Euless, Texas.  This document is part of the design package and this entire 
package should be provided to the General Contractor and appropriate subcontractors (including specialty 
VMS, structural, electrical, and plumbing).  The package includes: 

 Design Basis Memorandum 
 VMS Design Notes 
 VMS Details 
 Sheet VA1.0:  Overall VMS Layout Plan 
 Sheet VS3.0:  Overall Building A Layout  
 Sheet VS3.0a, VS3.0b, VS3.0c, & VS3.0d:  VMS Layout Beneath Building A  
 Sheet VS4.0:  VMS Layout Beneath Building B 
 Sheet VS6.0:  VMS Layout Beneath Building D 
 Sheet VA4.5, VA4,6, & VA4.7:  Vent Locations on Building A Exterior Elevations  
 Sheet VA5.3:  Vent Locations on Building B Exterior Elevations  
 Sheet VA7.4:  Vent Locations on Building D Exterior Elevations  
 FanTech Spec Sheet for Vent Fans, if needed 

BACKGROUND 

Based on available information, the subject property appeared to be used for agricultural purposes from 
approximately 1942 to 1950.  Gravel pit operations appear to have ceased around the mid-1980s.  Hancock 
Contracting, an earth-moving or construction company, appears to have operated on the subject property 
from at least 1988 to the late 2000s.  By the late 2000s, the subject property appeared to be primarily 
vacant.  Debris (glass, plastic, bricks, concrete, and wood) were observed in shallow soil borings completed 
on the property at depths up to approximately 12 feet (ft) below ground surface (bgs).  Based on the soil 
boring observations and site history, it does not appear that the property was ever operated as “landfill” 
(e.g., did not purposefully accept refuse and trash for landfilling), but rather these incidental materials were 
brought in with soil that was being used to fill the property.   

Elevated methane levels have been found in a layer which is present at least 10 ft from the surface.  There 
is a clay layer between the methane and the surface, which isolates the methane from the surface.  Methane 
has not been found at significant concentrations in the surface clay layer based on testing at a depth of 5 
ft.  This layer is approximately 10 ft thick.  As part of the property development, no penetrations through the 
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clay layer are planned.  The source of the methane present below 10 ft appears to be a property off-site to 
the south of the subject property. 

As a precautionary measure, a vapor mitigation system is being installed beneath the ground floor 
residential areas of the apartment complex to minimize the potential for any intrusion of residual vapors 
from the historical property usage, and or methane. 

DESIGN APPROACH 

The proposed design approach includes the installation of a passive VMS consisting of a vent layer (12-
inch-thick coarse sand aggregate bedding material, slotted vent pipes, geotextile filter fabric, and vapor-
tight membrane) below the foundation of first-floor, residential living portions of the buildings.  As planned, 
the system will have 17 passive vents in Building A, 4 passive vents in Building B, and 4 passive vents in 
Building D.  Vents exiting on an exterior wall will be run through the wall, to an elevation of approximately 
2 feet from the final grade.  As planned, the VMS that has been designed is a passive system, with 
provisions for the addition of electric fans to three vents in Building A (V-1, V-7, and/or V-15), two vents in 
Building B (V-1 and/or V-4), and two vents in Building D (V-1 and/or V-4).  The decision regarding whether 
to install the fans will be made based on testing following the installation.  Based on the available 
information, it is anticipated that passive venting is all that will be needed to prevent accumulation of volatile 
organic compounds (VOCs) beneath the occupied portions of the building.  As part of the design, electrical 
connections should be included in the vicinity of V-1, V-7, and/or V-15 in Building A, and V-1 and/or V-4 in 
Buildings B and D so that fans can be installed, if needed.  The vents where an electrical connection will 
be needed are noted on sheets VS3.0a, VS3.0d, VS4.0, and VS6.0 with an “e”.  The vent pipes will be fitted 
with a ¼” mesh screen and covered in a manner that will allow venting of any vapors but prevent entry 
animals and rainwater.  It is recommended that testing be performed approximately six months after the 
installation to evaluate whether the fans are needed, and then annually for two additional years to verify 
that the system is performing as designed.  

Methane sensors will also be installed within the buildings, and sample ports for field monitoring will be 
installed within the aggregate layer. 

For any questions or clarifications regarding the VMS design, please contact us.  Susan Litherland may be 
reached by phone at 512-656-9445 or e-mail at  Sam Enis may be reached by 
phone at 512-574-1199 or e-mail at  and Adam Harper may be reached by phone at 
512-426-9449 or e-mail at  
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General 
 

1. A passive Vapor Mitigation System (VMS) is to be installed under portions of the building where 
residences will live.  The location of the areas where the VMS is to be installed is shown on Sheet 
VA1.0.  The VMS layouts are illustrated on Sheets VS3.0a, VS3.0b, VS3.0c, VS3.0d, VS4.0, and VS6.0.  
The VMS will allow venting of soil vapors from beneath the building.  Vent locations are shown on 
Sheets VS3.0a, VS3.0d, VS4.0 and VS6.0. 
 

2. Alternative systems are acceptable with engineer's review and approval. 
 

3. For areas underlain with the VMS, this system will also serve as the moisture barrier.  
 

4. The VMS Contractor will be responsible for placing piping through exterior beams at each of the vent 
locations.  These vent pipes will run up through the exterior wall, to a height of approximately two feet 
above the top of the slab.  The exterior ends of these pipes should be covered in a manner that will 
prevent concrete from entering the pipes when the exterior beams are poured, and/or debris during 
construction activities.  The concrete contractor will be responsible for protecting these vent pipes and 
ensuring that the exterior ends are open following completion of the construction of the exterior beams.  
This pipes must also remain open during the placement of any exterior surfaces, such as bricks.  

 
5. The VMS is described below.  See layout and detail sheets for additional information. 

 
a. A geotextile filter fabric will be placed on top of the structural fill.  An coarse sandaggregate 

venting layer, 2” to 4" 12 inches thick (based on the diameter of the pipes), will be placed on 
top of structural fill by the concrete contractorthe geotextile filter fabric. Particle size distribution 
test results, documenting <10 wt % passing #30 mesh (0.02” or 0.6 millimeters) and no gravel 
>1/4”, must be provided for engineer approval, prior to sand delivery to job site.  The permeable 
aggregate bed will be comprised of graded No. 57 stone with no more than 5 wt % fines. 

b. Slotted PVC vent pipes (1.5" dia min 3" max, 0.020" slots), will be bedded in the sand aggregate 
layer by the VMS contractor.  These pipes are shown as dashed and bolded lines on the VMS 
layout drawings.  With prior engineer approval, piping with larger slots can be used with 
appropriate filter sock with Maximum Apparent Opening Size of no greater than 0.6 millimeters.  
Solid piping will be placed across interior and exterior beams in a manner that will prevent 
concrete from entering and/or plugging the vent pipes.  Other permeable piping system with 
openings that will not allow the sand aggregate to pass are acceptable with engineer’s approval.  
Where slotted pipes meet or cross, typical connectors should be used.  Solid piping should be 
used for connections outside of the membrane (e.g. through the interior and exterior beams, 
and under any areas (such as hallways and stairways) where the VMS is not planned, but piping 
is needed to reach the vent locations). 

c. Solid piping through interior and exterior beams should be installed perpendicular to beams.   
d. The vent pipes will be run through the exterior walls, so at each vent location a “90o” will be 

used.  The VMS contractor will be responsible for providing a 24” sub up for each of the vents, 
and these stub-ups should be clearly labeled as sub-slab vents, using a sticker such as the one 
below or other similar permanent marking.  

     
e. A membrane liner on top of sandaggregate/piping, a minimum of 30 mil thick, with 6" sealed 

overlaps will be installed by the VMS contractor.  This can be a single sheet of plastic, two 
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sheets of plastic, or one sheet of plastic with a spray-on coating.  All edges and penetrations 
are to be taped and/or sealed with mastic.  Materials for taping and sealing must be compatible 
with the sub-slab environment.  If the exterior beams are installed prior to the installation of the 
VMS, the membrane should be sealed to the concrete with a mastic or other material that is 
appropriate for this use.  This will require a minimum overlap of 4”.  This is not needed if the 
membrane extends beneath the exterior beams. 

f. Smoke testing of the system must be performed by the VMS Contractor following installation 
and sealing of the membrane, and prior to the installation of the rebar and/or post-tension 
cables.  The smoke test should be observed by the engineer.  Any leaks must be repaired prior 
to the engineer’s approval of the membrane installation.  An additional inspection is required 
following the installation of the rebar and/or post-tension cables, and any holes or tears repaired 
prior to pouring of the concrete. 

g. The vent pipes should be fitted with a ¼” mesh cover to keep out animals, and vent covers to 
prevent rainwater from entering the system.  Alternate approaches are allowed, with prior 
engineer approval.   

h. Fans may need to be installed at vents V-1, V-7, and/or V-15 in Building A, and vents V-1 and/or 
V-4 in Buildings B and D.  This decision will be made following installation and testing of the 
system.  This will require the appropriate electrical connections be installed at these locations 
by the electrical contractor in order to accommodate a fan (FanTech HP 190 or equivalent) if 
fans are needed.   

i. All materials used in the VMS construction must be compatible with chlorinated solvents, 
petroleum hydrocarbon, methane and vapors containing chlorinated solvents, petroleum 
hydrocarbons and methane. 

i.j. Sample ports for field monitoring of the aggregate layer will be installed using Schedule 40 2-
inch PVC casing and screen.  These ports will be flush mount with the finished floor. 
 

6. It is assumed that the 2” to 4”12-inch sandaggregate layer can be considered part of the select fill 
beneath the foundation, but the geotechnical and/or structural engineer should be consulted to confirm 
that this is the case.  

 
7. VMS Construction Quality Control: 

a. Spec sheets for all materials to be used must be provided to the engineer for approval prior to 
delivery to the job site. 

b. Particle size distribution, documenting <10 wt % passing #30 mesh (0.02” or 0.6 millimeters) 
and no gravel >1/4” must be provided for engineer approval, for every 250 CY of 
sandaggregate, prior to sandaggregate delivery to job site.  Particle size distribution 
documentation should be provided for any alternate/additional sources of sandaggregate. 

c. Smoke testing of the liner must be performed for every “pour.”  These tests are to be performed 
by the VMS contractor following installation and sealing of the membrane, and prior to 
installation of the rebar and/or post-tension cables.  The smoke test should be scheduled with 
the engineer so that the test may be observed and documented. 

d. Care must be taken during the placement of rebar to minimize the potential for damage or 
puncture of the liner.  This should include the use of rebar supports that do not have sharp ends 
or edges.  A final inspection must be made by the engineer following rebar placement and prior 
to pouring of the foundations to verify that there are no tears or holes.  Any such tears or holes 
will be repaired and the repairs documented. 
 

8. Others (concrete, plumbing and/or electrical contractors) will be responsible for:  
a. Placing a 2” to 4”12-inch coarse sandaggregate layer to allow bedding of the VMS piping.  The 

thickness of the sandaggregate layer will be dependent on the diameter of the vent pipes being 
installed. 

b. All vent pipes should be extended through the exterior wall to a height of approximately 24” 
above the top of slab, and then turned to penetrate the exterior wall.   
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c. Vent pipes will need to be protected during construction to prevent damage, filling with debris, 
entry of rain, and or covering during construction activities.  This should be accomplished by 
covering the opening of the vents with plastic, securely taping the plastic to the pipe, and clearly 
marking the vent pipes. 

d. On completion, the vents should be fitted with a ¼” mesh to prevent entry by small animals, 
and fitted with a cover to allow free movement of air, but prevent rainwater from entering the 
VMS. 

e. Electrical connections should be installed at vent locations V-1, V-7, and/or V-15 in Building A, 
and vents V-1 and/or V-4 in Buildings B and D to accommodate a fan (FanTech HP 190 or 
equivalent), in the event that fans are added in the future.   

 
CONTRACTOR NOTES: 

 
Concrete/Foundation 
 

1. The VMS Contractor will install solid pipes through the exterior beams at the locations shown on Sheets 
VS3.0a, VS3.0b, VS3.0c, VS3.0d, VS4.0, and VS6.0.  These pipes will allow the connection between 
the VMS beneath the building to the exterior vents.  These must be protected during pouring of the 
exterior beams.  The concrete contractor will be responsible for making sure that these pipes are open 
following installation of the exterior beams. 

2. It is assumed that the 2” to 4” 12 inches of sandaggregate on the foundation area will replace an equal 
thickness of select fill, but this must be verified by the geotechnical and/or structural engineer. 

3. A grain-size distribution report should be provided for the planned sandaggregate source for engineer 
approval prior to the purchase and delivery.  The specification for the sand calls for less than 10% 
passing #30 sieve (0.6 millimeters), and 0% retained on the #3 (0.25”) sieve. 

4. Care should be taken when placing the rebar to minimize the potential for holes or tears to the VMS 
liner.  Rebar supports should not have sharp edges. 
 

Plumbing or GC 
 

1. Vents will extend vertically through the exterior walls to a height of approximately 24” above the final 
exterior grade.  The vents will exit the exterior wall horizontally.  The vent openings should be fitted with 
¼” mesh to prevent entry of animals, and fitted with a cover (such as a dryer vent cover) which will allow 
free flow of vapors, but prevent rainfall from entering the pipe.   

2. For vents existing into the garage, the vent pipes can exit through the exterior building beam and through 
the wall of the garage.  These vent pipes should also be fitted with ¼” mesh and protected from rainfall. 

Electrical 
 

1. Electrical connections should be installed by the electrical contractor at vent locations V-1, V-7, and/or 
V-15 in Building A, and vents V-1 and/or V-4 in Buildings B and D to accommodate fans (FanTech HP 
190 or equivalent) at each of these vent locations, in the event that these are needed in the future.  

 
 

 

 

 

 
Susan T. Litherland, P.E. 

Principal 
Texas P.E. No. 57428, F-15202 

Signed electronically on 8/1/2024 
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12 STRUCTURES GAS MONITORING, SITE OPERATING, 
SAFETY & EVACUATION PLAN 

A VMS (provided in Attachment 9) designed in accordance with 30 TAC 330.957(m) will be installed during 
development and construction of the four buildings on the subject property, which will direct any vapors 
(methane or other) out from beneath the buildings, and the vapors monitored to verify that there is no vapor 
accumulation beneath the buildings.  Methane sensors will also be located within the buildings.  The 
Methane Monitoring Plan provided in Attachment 12 includes the requirements of a Structures Gas 
Monitoring Plan (SGMP), Site Operating Plan, and Safety and Evacuation Plan related to the VMS and 
subject property. 
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ATTACHMENT 12 
METHANE MONITORING PLAN 
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STRUCTURES GAS MONITORING PLAN 

This SGMP fulfills the requirements of 30 TAC §330.957(t). It will be part of the operating record for the 
development permit. A copy of this information will be maintained onsite throughout the life of the facility. 
The SGMP includes a VMS with an impermeable barrier installed below the structures with vent risers 
located adjacent to the buildings. This system will allow any vapors (methane or other) that migrate though 
the soil to the area beneath the structures to be vented outside of the structure, as shown in Section 9. 
The second component is aA monitoring system will be installed within the VMS piping network beneath 
the buildings that will include controller units and remote sensors that can detect methane and other 
explosive gases at concentrations below 1% by volume (BV) or 20% of the Lower Explosive Limit (LEL). 
This system will have audible and visual alarms that will trigger if methane concentrations exceed 1% 
beneath a building. The monitoring system is intended to confirm that the concentration of vapor (methane 
or other) beneath the facility structures does not exceed 20% of the LEL.  Methane sensors will also be 
installed within the buildings, and sample ports for field monitoring will be installed for the aggregate layer. 

Facility Characteristics and Potential Migration Pathways (§330.957(t)(2)(A)) 

The nature and age of the incidental debris that has been found in the area of the planned structures is 
discussed in detail in Section 2.  Based on soil vapor sample results described in Section 10, elevated 
methane concentrations appear to be confined to the deeper gravel zone below 10 ft from the surface, and 
methane does not appear to be migrating vertically to shallow soils or the surface due to the higher clay 
content in the upper 10 ft of soil across the properrty.  Although there is no true “cap” on the property, the 
upper 10 ft of clayey soil appears to minimize the vertical migration of methane gas.  As part of the property 
development, any excavations will not exceed a depth of 10 ft bgs (and likely no deeper than 7 ft bgs), 
leaving at least 2 ft of the overlying clayey soil at the subject property undisturbed. 

The planned multi-family residential development will consist of a four-story building, a three-story building, 
and two two-story buildings. The planned facility layout is included in Section 14.  The buildings will be 
constructed on a reinforced concrete slab foundation. The VMS, which will consist of a geotextile filter 
fabric, an 12-inch-thick impermeable layer of aggregate with a network of vent pipes, and covered with a 
sealed plastic barrier, will be installed beneath each of the buildings and beneath any areas with an ignition 
source.  The planned residential units will be leased and occupied by residents and the duration of 
occupation could be up to 24 hours.  The foundation design and VMS will minimize the potential for any 
vapors in the underlaying soil to enter the buildings.  Potential ignition sources include water heaters, 
heating, ventilation, and air conditioning (HVAC) units, and static or sparking associated with equipment. 
As has been discussed, monitoring of the vapors within the VMS piping network will be performed so that 
vapors beneath the buildings will be maintained at 20% or less of the LEL, to eliminate the potential for 
explosive conditions within or near the building.  Methane sensors will also be installed within the buildings. 

Building Design Characteristics Related to Gas Accumulation Prevention (§330.957(t)(2)(B)) 

As described in Section 9, the design of the residential structures includes several features that will 
minimize the potential for the accumulation of methane gas within the building. The addition of an 
engineered fill layer above the soil will provide additional separation and protection from potential methane 
gas migration. The vapor barrier and ventilation system design will be installed beneath the foundation of 
the ground floor residential areas and any areas where there could be an ignition source. The system will 
consist of a granular layer up to 2- to 412-inches in thickness, which will act as bedding for a network of 
slotted vent pipes.  The vent pipes will be extended through any internal beams to allow venting of the area 
where vapors could accumulate.  The pipes will be extended outside of the structure to allow venting.  The 
granular layer and vent pipe system will be covered with a plastic layer, which will be sealed at overlaps, 
and all penetrations.  A geotextile filter fabric will be installed beneath the granular layer and above the 
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structural fill.  As part of the installation oversight, smoke tests will be performed on the system to verify that 
it is property sealed, prior to pouring of the concrete foundations.  Some or all of the vent pipes will be fitted 
with fans so that active venting can be performed if passive venting is not sufficient to prevent the buildup 
of vapors under the building. The additional engineered fill, vapor barrier, and ventilation system provide 
the primary systems to prevent vapor migration into the structure and minimize the potential for methane 
gas accumulation beneath the buildings.  The sub-slab gas collection system will be under negative 
pressure from an electric exhaust fan if and when needed.  Methane is lighter than air and will dissipate 
upward and away from vents on each building. 

The vapor monitoring system within the VMS piping network will provide continuous monitoring for methane 
to provide early detection and warning in the event of methane gas accumulation beneath the buildings. In 
addition to the monitoring equipment in the VMS piping, periodic methane monitoring will be conducted 
continuously using methane sensors within the buildings to verify that methane is not entering the buildings 
in concentrations above residential risk-based levels.  The frequency of methane monitoring within the 
buildings will occur quarterly for the first year, and then annually for the following three years.  In addition, 
the landfill gas collection system will have ports for sampling the aggregate layer beneath the slab.  methane 
monitoring within the buildings will be performed in the unlikely event that the VMS methane monitor 
indicates that methane levels beneath the building exceed 20% of the LEL.  Proposed locations of the 
methane gas sensors are provided in the VMS design plan included in Section 9. 

Gas Collection and Ventilation System Description (§330.957(t)(2)(C)) 

The VMS will consist of an impermeable methane barrier layer, aggregate layer, and geotextile filter fabric, 
as described in Section 9. The barrier and ventilation layer will be installed beneath the slabs of the ground 
floor of the residential areas and portions of the buildings where there could potentially be a source of 
ignition.    

Gas Monitoring Equipment (§330.957(t)(2)(D)) 

The vapor monitoring system will include a total of five controllers and five sensors (a controller and sensor 
for each building with two in Building A) in the VMS piping system.  Landfill gas will be monitored by three 
different sensors. Within the occupied spaces, a permanently mounted Family Safety Products, Inc. Safety 
Siren Pro Series methane detector (Model No. HS80504), or similar, will be used. On the sub-slab landfill 
gas collection system, a permanently mounted RKI Instruments M2A gas sensor, or similar, will monitor the 
exhaust gas stream.  The exhaust fan will be a FanTech HP 190 or similar.  Locations of sensors are 
provided in Attachment 9.  For port landfill gas measurements, a Landtec GEM 5000 portable landfill gas 
detector, or similar, will be used. The VMS design plan included in Section 9 provides a plan for the location 
of the vapor monitoring equipment.  Specification sheets for the monitoring equipment will be provided 
following finalization of the VMS design.  Calibration will be performed at least twice annually or every six 
months.  

Implementation Schedule for Monitoring Equipment (§330.957(t)(2)(E)) 

Monitoring equipment will be installed and tested prior to completion of construction of the proposed 
residential structures. The monitoring equipment will be in continuous operation at least one week prior to 
buildings being occupied. 

Sampling and Analysis Plan (§330.957(t)(2)(F)) 

Indoor air samples will be initially collected prior to residential occupancy. This will be a one-time sampling 
event to characterize the indoor air. Five samples will be collected, one from each building with two from 
Building A.  These samples will be collected using evacuated “Summa” canisters fitted with regulators that 
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will collect the sample over a 24-hour period. The selected analytical laboratory will provide canisters and 
chain of custody forms for the sampling activities.  

The sampling method to collect the indoor air samples includes using an evacuated 1.4-liter Summa 
canister equipped with a flow controller calibrated to draw in 1.4-liters of ambient indoor air over an 
approximate 24-hour time period.  The main valve on the Summa canister will be opened to initiate the 
sampling and then closed after approximately 24 hours has elapsed, while observing the gauge on the flow 
controller to ensure the Summa canister does not equilibrate to ambient conditions.   

The ambient indoor air samples collected from the residential buildings will be analyzed for methane by 
EPA method TO-3. The samples will be shipped to an accredited laboratory offsite that will perform the 
approved testing.  

Laboratory QA/QC procedures will be provided by the laboratory chosen to perform the analysis and will 
be included with the test results. 

Analysis Of Indoor AirLandfill Gas Samples (§330.957(t)(2)(G)) 

The ambient indoor air samples collected from the residential buildings will be analyzed for methane by 
EPA method TO-3. The samples will be shipped to an accredited laboratory offsite that will perform the 
approved testing.  

Laboratory QA/QC procedures will be provided by the laboratory chosen to perform the analysis and will 
be included with the test results. 

Two landfill gas samples (SV-10R and SV-11R) were collected at 12 ft bgs from previous vapor sample 
locations SV-10 and SV-11 on 12 July 2024.  The samples were analyzed for methane, carbon monoxide, 
hydrogen sulfide, mercaptans, and ammonia by ALS Environmental in Simi Valley, California.  Volatile 
organic compounds (VOCs) were analyzed during previous sampling events.  Water vapor was measured 
in the field. Laboratory results are provided at the end of this attachment.  The analytical results of 
constituents reported above the laboratory method detection limit (MDL) are summarized below. 

Analyte SV-10R SV-11R Air RBEL / VISL 
(Res) 

Hydrogen sulfide 0.0088 mg/m3 ND (<0.0036 mg/m3) 0.0695 mg/m3 

Carbonyl sulfide 0.011 mg/m3 0.011 mg/m3 3.48 mg/m3 

Carbon disulfide 0.0062 mg/m3 0.010 mg/m3 0.73 mg/m3 

Ammonia 0.22 mg/m3 0.11 mg/m3 0.33 mg/m3 

Water vapor 21 ppm 21 ppm -- 

Carbon dioxide 7.65% 0.796% -- 

Oxygen 15.2% 21.5% -- 

Nitrogen 77.1% 77.7% -- 

Methane (4/26/2023) 11% 12% 10% 
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VOCs ND ND -- 

Based on these landfill gas samples, the landfill gases do not contain significant concentrations of 
mercaptans, hydrogen sulfide, carbon monoxide, ammonia, or VOCs. Carbon dioxide was detected in the 
landfill gas sample from SV-10R, and methane has been detected in other gas monitoring probes in the 
past. Carbon dioxide and methane will be monitored quarterly from the sample ports. 

Sampling Plan and Procedures 

During each landfill gas monitoring event, the integrity of each monitoring port or probe will be inspected 
and recorded on the Landfill Gas Monitoring System Data Sheets included in this attachment. If any 
monitoring port or probe is observed to be damaged, the port or probe will be repaired. If irreparable, the 
damaged port or probe will be decommissioned and replaced with a new monitoring port or probe. 

The landfill gas collection system under each building will be continuously monitored for methane 
concentration by permanently installed sensors.  In addition, field monitoring will be periodically performed 
for the ports on the landfill gas collection system under each building. This period field monitoring will include 
measurements of for methane, carbon dioxide, and oxygen as a check on the permanently installed 
sensors.  The frequency of the field monitoring of the ports beneath the buildings will occur quarterly for the 
first year, and then annually for the following three years.   

For the field monitoring, a CES-Landtec GEM 5000 Landfill Gas Monitor (GEM 5000), or similar, will be 
used to measure the methane and carbon dioxide concentrations at each port.  This meter provides the 
readings of methane and carbon dioxide (and oxygen) as a percentage by volume in air.    

The field monitoring of the landfill gas collection system will be conducted on a quarterly basis for the first 
year and then annually for the following three years. The field monitoring events will be conducted in 
accordance with the following procedure: 

1. Perform equipment checks and calibration tests. 
2. Inspect the sampling location. The inspection is to include the following: 

a. Verify that the location is accessible as necessary for monitoring. 
b. Verify that any surface protective devices are in place and are in good condition, and 
c. Verify that the label is in place and clearly readable. 

3. Open any protective cover. 
4. Turn on the CES-Landtec GEM 5000, or similar, meter and allow for the meter to adjust to the 

ambient air. 
5. Connect the GEM 5000, or similar, meter to the quick-connector or port. 
6. Open the valve on the port. 
7. Turn on the GEM 5000 pump, or similar, and allow for the meter to purge the port. 
8. Allow the meter to purge the trapped air for at least 30 seconds to get an accurate reading. 
9. Record the observed methane, carbon dioxide, and oxygen readings. 
10. Record the ambient barometric pressure from the GEM 5000, or similar, meter. 
11. Disconnect the GEM 5000, or similar, methane meter from the quick-connector or port. 
12. Close the port and reinstall any protective cover. 

The above procedure will be repeated to obtain readings at each port location. All readings and inspection 
results will be recorded on the Landfill Gas Monitoring System Data Sheets with any needed maintenance 
and/or repairs noted.  All results will be placed in the operating record of the facility. 

SITE OPERATING PLAN 
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The proposed residential structures will consist of a four-story building, a three-story building, and two two-
story buildings. The buildings will be a wood or metal framed structure and be constructed over reinforced 
concrete structural slabs. The VMS beneath each building will be equipped with methane sensors that will 
produce both an audible and visual alarm if concentrations of methane exceed 1% BV or 20% of the LEL. 
Methane sensors will also be installed within the buildings.  Other than residential units, other spaces in the 
four buildings include offices, storage closets, maintenance rooms, and equipment rooms.   

In accordance with §330.958, construction plans and specifications of the proposed residential structures 
will be prepared and maintained onsite during construction. After completion of construction, one set of as-
built construction plans and specifications will be maintained at the permitted development. Plans 
maintained at the development be made available for inspection by executive director representatives. 

This SGMP, Site Operating Plan, and Safety and Evacuation Plan will be implemented and maintained in 
accordance with the requirements of §330.961(a) through (h) by an environmental professional or person(s) 
trained by an environmental professional.  These documents will be considered a part of the operating 
record of the development and a copy will be maintained onsite in an office at the development for the life 
of the structure to aid in the implementation and maintenance of the SGMP, Site Operating Plan, and Safety 
and Evacuation Plan.  Any deviation from the development permit and incorporated plans or other related 
documents associated with the development permit will seek approval of the executive director.  The 
development permit holder will notify the executive director, and any local pollution agency with jurisdiction 
that has requested to be notified, of any incident involving the facility relative to the development permit and 
provisions for the remediation of the incident. 

The owner or lessee of the development will provide equipment for monitoring on-site structures.  
Monitoring of onsite structures will include permanently installed monitoring probes and continuous 
monitoring systems.  Structures located on top of the waste area shall be monitored on a continuous basis, 
and monitoring equipment shall be designed to trigger an audible alarm if the volumetric concentration of 
methane in the sampled air is greater than 1% within the venting pipe or permeable layer, and/or inside the 
structure.  Areas of the structure where gas may accumulate will be monitored.  Gas monitoring and control 
systems will be modified as needed to reflect modifications to the structure. 

All sampling results will be placed in the operating record of the facility and be made available for inspection 
by the executive director, and any local pollution agency with jurisdiction that has requested to be notified.  
If methane gas levels exceeding the limits are detected, the owner, operator, or lessee shall notify the 
executive director and take action.   

The ponding of water over waste in the closed MSW landfill will be prevented. Ponded water that occurs 
on a closed MSW landfill unit will be eliminated as quickly as possible. 

Surface drainage in and around the structure will be controlled to minimize surface water running onto, into, 
and off the closed MSW landfill. 

All conduits intended for the transport or carrying of fluids over or within the closed MSW landfill will be 
double-containment.  Or, a high-density polyethylene (HDPE) 30-mil sealed barrier will be installed along 
the bottom, sides, and extending approximately 1 ft on top of the trench and sealed.  The trench will then 
be filled with clean, compacted backfill on the bottom, clean backfill on all sides, and a on the sides and 
bottom of the trench 

The owner or lessee shall promptly record and retain in the operating record the following information: 

 all results from gas monitoring and any remediation plans pertaining to explosive and other gases; 
 all unit design documentation for the placement of gas monitoring systems and leachate or gas 

condensate removal or disposal related to the closed MSW landfill unit; 
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 copies of all correspondence and responses relating to the development permit; 
 all documents relating to the operation and maintenance of the building, facility, or monitoring 

systems as they relate to the development permit; and 
 any other document(s) as specified by the approved development permit or by the executive 

director. 

The owner, operator, or lessee shall provide written notification to the executive director, and any local 
pollution agency with jurisdiction that has requested to be notified, for each occurrence that documents 
listed in subsection (h) of this section are placed into or added to the operating record. All information 
contained in the operating record shall be furnished upon request to the executive director and shall be 
made available at all reasonable times for inspection by the executive director or his representative. 

The following equipment is expected to be used at the structures and a maintenance schedule for this 
equipment is provided below. 

Description Procedures and Function Maintenance Schedule 

Offices Daily office use As-needed office updates 

Cleaning/maintenance 
equipment 

General 
housekeeping/maintenance 

As-needed 
maintenance/cleaning 

HVAC Interior climate control Semi-annually 

Electric water heaters Hot water control Annually 

Lighting Interior lighting control As-needed replacement 

IT/Network equipment Telephone, internet, cameras, 
etc. 

As-needed repair/replacement 

The equipment list will be reviewed and updated as needed. In addition, two of the structures will have 
enclosed garages for vehicles.   

SAFETY AND EVACUATION PLAN 

The residential structures will consist of two to four story buildings with offices, residential spaces, 
community spaces, restrooms, and garages on two of the buildings. As previously discussed, the VMS 
beneath each building will be equipped with methane sensors that will produce both an audible and visual 
alarm if concentrations of methane beneath the building exceeds 1% BV or 20% of the LEL.  

By maintaining the potential concentration of methane beneath the building at 1% or 20% of the LEL, 
methane cannot accumulate to these levels in the building.  Typically, “attenuation” levels through a building 
slab are 0.03 meaning that even as a worst case, the methane concentrations in the building cannot exceed 
33% of 20% of the LEL since the “trigger” will be the methane concentration beneath the building, and not 
in the building.  Methane will also be installed within the buildings and will be equipped with methane 
monitors with audible alarms.  In the event that the methane monitors within the VMS detect elevated levels 
of methane, the VMS vent fans will immediately be turned on (if they were not already running) and indoor 
air monitoring at the sample ports will be performed to verify that the concentrations within the buildings are 
below the threshold levels.   

Building occupants will be notified that the building is located over methane gas, and that controls are in 
place to minimize the potential danger posed by the methane gas.  In the event that the methane monitors 
inside the building detect elevated levels of methane, alarms will be triggered, and residents will evacuate 
the building and only re-enter when conditions are safe.  Each living space will be equipped with a graphic 
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evacuation plan map directing occupants where to go in the event of an alarm including a rally point and 
contact phone numbers. 
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LANDFILL GAS SAMPLE PORT MONITORING DATA SHEET 
 

SAMPLE 
PORT 

LOCATION 
ID 

SAMPLER 
NAME 

DATE TIME METHANE 
(%) 

CARBON 
DIOXIDE 

(%) 

OXYGEN 
(%) 

OTHER 

        

NOTES (CONDITION/DAMAGE): 

        

NOTES (CONDITION/DAMAGE): 

        

NOTES (CONDITION/DAMAGE): 

        

NOTES (CONDITION/DAMAGE): 
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20 OTHER PLANS 

Grading and drainage plans are provided as Attachment 20.  There are no irrigation plans for the property. 
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1 PROPOSED PROJECT DESCRIPTION 

The subject property is currently undeveloped, and the planned future use is for a multi-family residential 
development.  The proposed development extends to a south-adjacent TAD parcel, and the east-adjacent 
property will support the development as a parking lot and green space.  As planned, the development on 
the subject property is comprised of four multi-family apartment buildings (Buildings 1 through 4) with 
concrete slab-on-grade foundations.  Building 1 will be a four-story apartment structure with a footprint that 
measures approximately 300 ft by 400 ft including an interior, open-air courtyard that measures 
approximately 150 ft by 275 ft; Building 2 will be a three-story apartment structure with a footprint that 
measures approximately 150 ft by 75 ft; and Buildings 3 and 4 will be two-story apartments structures with 
footprints that measure approximately 150 ft by 75 ft.  The total square footage of the buildings is 203,526 
square feet (ft2).  Asphalt-covered parking lots and landscaped areas will surround the four buildings and 
cover the majority of the remaining surface area of the subject property.  The total square footage for 
pavement is 216,640 ft2.  Site Plans are included in Attachment 14. 

The majority of the incidental debris identified in the subsurface of the subject property is located near the 
center and the east-central portions of the property.  In general, all of the incidental debris is deeper than 5 
ft bgs.  There is no true “cap” at the surface on the property, although the upper 5 to 10 ft of soil generally 
does not contain debris and has a higher percentage of clay than the underlying materials. 

The planned buildings on the subject property will have at or near grade foundations.  No subsurface 
parking or other subsurface structures are planned.  The only excavations that will be performed are for 
utilities (which will likely be limited to the upper 3 to 4 ft), an elevator pit (which will likely extend no more 
than about 6 to 8 ft bgs), and a swimming pool.  The swimming pool will be located in the courtyard of 
Building 1.  The maximum disturbance depth at the subject property will be no deeper than 10 ft, and likely 
no deeper than 7 ft.  As described, based on the planned construction, the only area where incidental debris 
might be encountered is in the vicinity of the swimming pool, and possibly the elevator pit.  In no case will 
the excavations exceed to the depths of the elevated methane concentrations (deeper than 10 ft bgs) or 
the saturated zone (24 to 30 ft bgs).   

A VMS will be designed and installed beneath first-floor residential areas.  The VMS will direct any vapors 
(methane or other) out from beneath the buildings, and the vapors monitored to verify that there is no vapor 
accumulation beneath the buildings.  As discussed above, the planned concrete building slab foundations 
with an underlying VMS, along with the asphalt roadways and parking areas will result in a similar or better 
impervious "cap" over portions of the subject property where incidental debris is present in the subsurface.   

No enclosed areas below ground surface to be occupied by people will be constructed on the subject 
property.  It is not anticipated that waste will be encountered during construction. However, minor amounts 
of incidental debris may be uncovered during construction activities at the subject property.  The debris and 
surrounding soil will be stockpiled on plastic sheeting or loaded directly into 55-gallon drums, trucks, trailers, 
or containers, and removed from the site for disposal at an appropriate, permitted MSW landfill..  Locations 
where incidental debris is removed will be backfilled with 2-ft of clean, low-plasticity, compacted clay and 
graded with the surrounding onsite soil to be slightly higher than the existing grade and provide positive 
drainage.  No pilings, borings, or penetrations are planned during development of the subject property.  The 
majority of the subject property will be covered with buildings and asphalt and designed so that surface 
water quickly exits the property. 

It is not anticipated that any stormwater will come into contact with incidental debris on the subject property 
during construction.  However, groundwater on the subject property has been sampled during four events, 
and no impacts have been identified.  There is no indication that groundwater beneath the subject property 
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is impacted by the debris located above the saturated zone.  The debris and groundwater beneath the 
subject property are not a source of contamination.  None of the incidental debris is located at the ground 
surface, and precautions will be implemented during development of the subject property to prevent 
excavated material, if any, from coming into contact with stormwater.  Any surface water that does come 
into contact with waste materials will be properly contained, characterized, and disposed of.  

If excavation activities result in exposed waste, the exposed waste area will be temporarily covered with 
clean soil or other materials as soon as practical, but no later than the end of the day unless covering is 
impractical.  If an area of exposed waste remains exposed for more than 24 hours, the contractor will 
provide adequate temporary cover consisting of a minimum of 6 inches of soil or an impermeable 
membrane material to prevent rainfall from contacting the waste.  Temporary diversion berms will be 
installed around the exposed waste area to prevent stormwater from contacting the waste and will be used 
upslope of all excavations where waste will be exposed to minimize the amount of surface water coming 
into contact with waste materials.  In addition, temporary containment berms will be constructed around 
areas of exposed waste to collect surface water.  At no time will water that comes into contact with waste 
materials be allowed to discharge to surface waters.  Regarding the management procedures described 
above, especially the covering of waste and precautions implemented in advance of inclement weather, the 
generation of water that has made contact with waste materials is expected to be minimal.  However, if 
generated, the water will be collected and disposed of in accordance with standards set forth herein and in 
accordance with City and State requirements for disposal of such water.  Any water generated during 
construction will be stored onsite, then transported via vacuum truck to an approved wastewater treatment 
or disposal facility permitted to accept the wastewater.   

The stormwater management will include measures to control sediment discharge during construction 
including, but not be limited to, the use of earthen berms, hay bales, and silt fencing downgradient of slopes 
which may experience erosion (including material stockpiles).  Erosion damage from rainfall events will be 
repaired by the contractor after such events.  All erosion control measures will also be inspected and 
maintained throughout the redevelopment process.  Berms, when used for control of potentially impacted 
water, will also be maintained as necessary to control erosion.  The contractor will pay special attention to 
erosion on any soil cover over waste materials. Any cover damage to the existing landfill, or in areas where 
cover must be maintained over solid waste materials that are part of construction, will be repaired 
immediately and steps taken to prevent a recurrence of that type of damage. 

The requirements of §330.453(a), concerning the final cover system, will be implemented for the elevator 
pit if waste is exposed during the excavation of the pit.  A 2 ft layer of clayey soil, compacted in layers no 
more than 6 inches in thickness, will be placed in the bottom of the elevator pit excavation.  This is shown 
in Figure 3 in Attachment 9.  The requirements of §330.961(g), concerning the double-containment of 
subgrade conduits intended for the transport or carrying of fluids over or within the subject property, and 
§330.331(b), regarding liner criteria for leachate for the swimming pool, will be implemented.  Subgrade 
utility conduits will be installed with double-containment, which will be provided by the single wall utility, that 
is within a lined trench.  On excavation, a high-density polyethylene (HDPE) 30-mil sealed barrier will be 
installed along the bottom, sides, and overlapping on top of the trench and sealed.  This is shown in Figure 
2 in Attachment 9.  The trench will then be filled with clean, compacted backfill on the bottom, clean backfill 
on all sides, and a on the sides and bottom of the trench.  The swimming pool will be lined with a high-
density polyethylene (HDPE) 60-mil sealed geomembrane liner over at least 2 ft of compacted, clay-rich 
soil with a permeability not greater than 1x10E-7 cm/sec.  This is shown in Figure 1 in Attachment 9.  The 
pool location is restricted to the courtyard of Building 1 and will not be placed elsewhere.  A quality control 
plan will be prepared detailing the design, materials, and procedures for construction and testing to meet 
liner system specifications based on Regulatory Guidance for Liner Construction and Testing for a 
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Municipal Solid Waste Landfill (RG-534, September 2017).  Construction details, plans, materials to be 
used, and cross-sections of the elevator pit, utility trench, pool, and the underlying waste down to native 
soil are provided in Attachment 9. 
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6 NOTICE OF COORDINATION 

Coordination with the applicable local, state, and federal government officials and agencies is currently being 
conducted in preparation for site development.  Documentation of the Notice of Coordination letters sent to the 
Governmental Entities listed in Item 18 of Form TCEQ-20785 is provided in Attachment 6.  A notification 
regarding the landfill status of the property has been provided to the City of Fort Worth, Development Services 
among others.  Copies of the Notices of Landfill Determination and delivery receipts are provided in Section 
16.   
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ATTACHMENT 6 
NOTICES OF COORDINATION 

 



SQ Environmental, LLC 
P.O. Box 1991 
Austin, TX  78767-1991 
(512) 900-7731
www.SQEnv.com

19 July 2024 

Attn: James Davis 
Bureau of Fire Prevention 
City Hall, Lower Level 
200 Texas St 
Fort Worth, Texas 76102 

Via E-Mail:   

RE: Notification of Coordination 
Texas Star Property West, 11450 Trinity Boulevard, Euless, Tarrant County, Texas 76040 
MSW Authorization No. 62054; VCP No. 3237; RN100729763; CN604539007 
SQE PN: 1098.015.003 

Dear Mr. Davis: 

SQ Environmental, LLC (SQE) prepared this letter on behalf of Stonehawk Capital Partners LLC 
(Stonehawk) and in accordance with Texas Commission on Environmental Quality (TCEQ) requirements 
as outlined in Title 30 of the Texas Administrative Code (TAC) Chapter 330 Rule 330.957(g). 

A former Dumping Area, as the term is defined in the Rule, located at 11450 Trinity Boulevard in Euless, 
Texas, has been confirmed by soil borings and test pits conducted as part of real estate due diligence 
activities.  The site is currently undergoing application and authorization under §330.960 Subchapter T (Use 
of Land Over Closed Municipal Solid Waste Landfills) for a proposed development that includes four 
residential buildings.  

This letter serves as notification to you that project development will be coordinated through your agency 
or organization, if required.  Please let me know if you have any questions or comments regarding this 
application or need any additional information.  I may be reached at 512-574-1199 or  

Sincerely, 
SQ Environmental, LLC 

Sam Enis, P.G. 
Principal Project Manager 

cc: Brandon Hopkins, Stonehawk Capital Partners LLC 
Susan T. Litherland, P.E., SQ Environmental LLC 
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Clint Weaver

From: Clint Weaver 
Sent: Friday, July 19, 2024 12:47 PM
To:
Cc:
Subject: Notice of Coordination for Development Permit for Proposed Enclosed Structure Over 

Closed Municipal Solid Waste Landfill
Attachments: Notice of Coordination TX Star West Bureau of Fire Prevention 20240719.pdf

Mr. Davis, 
 
In accordance with Texas Commission on Environmental Quality (TCEQ) and Texas AdministraƟve Code (TAC) 
§330.957(g), and on behalf of Stonehawk Capital Partners LLC, SQ Environmental LLC has prepared the aƩached leƩer 
for NoƟce of CoordinaƟon with all local, state, and federal government officials and agencies on the use of land over a 
closed municipal solid waste landfill. If you have any quesƟons, please do not hesitate to contact me. 
 
Thank you, 
 

 

  Clint Weaver, P.G. 
SQ Environmental, LLC 

 
(806) 773-9326 
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SQ Environmental, LLC 
P.O. Box 1991 
Austin, TX  78767-1991 
(512) 900-7731 
www.SQEnv.com 

 
19 July 2024 

Attn: Lauren Prieur 
Floodplain Management & Regulations, Transportation & Public Works 
City Hall, 2nd Floor 
200 Texas St 
Fort Worth, Texas 76102 

Via E-Mail:

RE: Notification of Coordination 
Texas Star Property West, 11450 Trinity Boulevard, Euless, Tarrant County, Texas 76040 
MSW Authorization No. 62054; VCP No. 3237; RN100729763; CN604539007 
SQE PN: 1098.015.003 

Dear Ms. Prieur: 

SQ Environmental, LLC (SQE) prepared this letter on behalf of Stonehawk Capital Partners LLC 
(Stonehawk) and in accordance with Texas Commission on Environmental Quality (TCEQ) requirements 
as outlined in Title 30 of the Texas Administrative Code (TAC) Chapter 330 Rule 330.957(g). 

A former Dumping Area, as the term is defined in the Rule, located at 11450 Trinity Boulevard in Euless, 
Texas, has been confirmed by soil borings and test pits conducted as part of real estate due diligence 
activities.  The site is currently undergoing application and authorization under §330.960 Subchapter T (Use 
of Land Over Closed Municipal Solid Waste Landfills) for a proposed development that includes four 
residential buildings.  

This letter serves as notification to you that project development will be coordinated through your agency 
or organization, if required.  Please let me know if you have any questions or comments regarding this 
application or need any additional information.  I may be reached at 512-574-1199 or    

 
Sincerely, 

      SQ Environmental, LLC 
 

 

  Sam Enis, P.G. 
  Principal Project Manager 
 
cc: Brandon Hopkins, Stonehawk Capital Partners LLC 
 Susan T. Litherland, P.E., SQ Environmental LLC 
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Clint Weaver

From: Clint Weaver >
Sent: Friday, July 19, 2024 12:49 PM
To:
Cc:
Subject: Notice of Coordination for Development Permit for Proposed Enclosed Structure Over 

Closed Municipal Solid Waste Landfill
Attachments: Notice of Coordination TX Star West Floodplain & Public Works 20240719.pdf

Ms. Prieur, 
 
In accordance with Texas Commission on Environmental Quality (TCEQ) and Texas AdministraƟve Code (TAC) 
§330.957(g), and on behalf of Stonehawk Capital Partners LLC, SQ Environmental LLC has prepared the aƩached leƩer 
for NoƟce of CoordinaƟon with all local, state, and federal government officials and agencies on the use of land over a 
closed municipal solid waste landfill. If you have any quesƟons, please do not hesitate to contact me. 
 
Thank you, 
 

 

  Clint Weaver, P.G. 
SQ Environmental, LLC 

 
(806) 773-9326 
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SQ Environmental, LLC 
P.O. Box 1991 
Austin, TX  78767-1991 
(512) 900-7731 
www.SQEnv.com 

 
19 July 2024 

Attn: Mattie Parker 
Mayor’s Office 
City Hall 
200 Texas St 
Fort Worth, Texas 76102 

Via E-Mail: 

RE: Notification of Coordination 
Texas Star Property West, 11450 Trinity Boulevard, Euless, Tarrant County, Texas 76040 
MSW Authorization No. 62054; VCP No. 3237; RN100729763; CN604539007 
SQE PN: 1098.015.003 

Dear Ms. Parker: 

SQ Environmental, LLC (SQE) prepared this letter on behalf of Stonehawk Capital Partners LLC 
(Stonehawk) and in accordance with Texas Commission on Environmental Quality (TCEQ) requirements 
as outlined in Title 30 of the Texas Administrative Code (TAC) Chapter 330 Rule 330.957(g). 

A former Dumping Area, as the term is defined in the Rule, located at 11450 Trinity Boulevard in Euless, 
Texas, has been confirmed by soil borings and test pits conducted as part of real estate due diligence 
activities.  The site is currently undergoing application and authorization under §330.960 Subchapter T (Use 
of Land Over Closed Municipal Solid Waste Landfills) for a proposed development that includes four 
residential buildings.  

This letter serves as notification to you that project development will be coordinated through your agency 
or organization, if required.  Please let me know if you have any questions or comments regarding this 
application or need any additional information.  I may be reached at 512-574-1199 or    

 
Sincerely, 

      SQ Environmental, LLC 
 

 

  Sam Enis, P.G. 
  Principal Project Manager 
 
cc: Brandon Hopkins, Stonehawk Capital Partners LLC 
 Susan T. Litherland, P.E., SQ Environmental LLC 
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Clint Weaver

From: Clint Weaver 
Sent: Friday, July 19, 2024 12:50 PM
To:
Cc:
Subject: Notice of Coordination for Development Permit for Proposed Enclosed Structure Over 

Closed Municipal Solid Waste Landfill
Attachments: Notice of Coordination TX Star West Mayor's Office 20240719.pdf

Ms. Parker, 
 
In accordance with Texas Commission on Environmental Quality (TCEQ) and Texas AdministraƟve Code (TAC) 
§330.957(g), and on behalf of Stonehawk Capital Partners LLC, SQ Environmental LLC has prepared the aƩached leƩer 
for NoƟce of CoordinaƟon with all local, state, and federal government officials and agencies on the use of land over a 
closed municipal solid waste landfill. If you have any quesƟons, please do not hesitate to contact me. 
 
Thank you, 
 

 

  Clint Weaver, P.G. 
SQ Environmental, LLC 

 
(806) 773-9326 
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SQ Environmental, LLC 
P.O. Box 1991 
Austin, TX  78767-1991 
(512) 900-7731 
www.SQEnv.com 

 
19 July 2024 

Attn: Cody Whittenburg 
Environmental Services Department 
818 Missouri Ave 
Fort Worth, Texas 76104 

Via E-Mail:    

RE: Notification of Coordination 
Texas Star Property West, 11450 Trinity Boulevard, Euless, Tarrant County, Texas 76040 
MSW Authorization No. 62054; VCP No. 3237; RN100729763; CN604539007 
SQE PN: 1098.015.003 

Dear Mr. Whittenburg: 

SQ Environmental, LLC (SQE) prepared this letter on behalf of Stonehawk Capital Partners LLC 
(Stonehawk) and in accordance with Texas Commission on Environmental Quality (TCEQ) requirements 
as outlined in Title 30 of the Texas Administrative Code (TAC) Chapter 330 Rule 330.957(g). 

A former Dumping Area, as the term is defined in the Rule, located at 11450 Trinity Boulevard in Euless, 
Texas, has been confirmed by soil borings and test pits conducted as part of real estate due diligence 
activities.  The site is currently undergoing application and authorization under §330.960 Subchapter T (Use 
of Land Over Closed Municipal Solid Waste Landfills) for a proposed development that includes four 
residential buildings.  

This letter serves as notification to you that project development will be coordinated through your agency 
or organization, if required.  Please let me know if you have any questions or comments regarding this 
application or need any additional information.  I may be reached at 512-574-1199    

 
Sincerely, 

      SQ Environmental, LLC 
 

 

  Sam Enis, P.G. 
  Principal Project Manager 
 
cc: Brandon Hopkins, Stonehawk Capital Partners LLC 
 Susan T. Litherland, P.E., SQ Environmental LLC 
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Clint Weaver

From: Clint Weaver 
Sent: Friday, July 19, 2024 12:51 PM
To:
Cc:
Subject: Notice of Coordination for Development Permit for Proposed Enclosed Structure Over 

Closed Municipal Solid Waste Landfill
Attachments: Notice of Coordination TX Star West City Health 20240719.pdf

Mr. WhiƩenburg, 
 
In accordance with Texas Commission on Environmental Quality (TCEQ) and Texas AdministraƟve Code (TAC) 
§330.957(g), and on behalf of Stonehawk Capital Partners LLC, SQ Environmental LLC has prepared the aƩached leƩer 
for NoƟce of CoordinaƟon with all local, state, and federal government officials and agencies on the use of land over a 
closed municipal solid waste landfill. If you have any quesƟons, please do not hesitate to contact me. 
 
Thank you, 
 

 

  Clint Weaver, P.G. 
SQ Environmental, LLC 

 
(806) 773-9326 
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SQ Environmental, LLC 
P.O. Box 1991 
Austin, TX  78767-1991 
(512) 900-7731 
www.SQEnv.com 

 
19 July 2024 

Attn: Christopher Harder 
Water Department 
908 Monroe St 
Fort Worth, Texas 76102 

Via E-Mail:    

RE: Notification of Coordination 
Texas Star Property West, 11450 Trinity Boulevard, Euless, Tarrant County, Texas 76040 
MSW Authorization No. 62054; VCP No. 3237; RN100729763; CN604539007 
SQE PN: 1098.015.003 

Dear Mr. Harder: 

SQ Environmental, LLC (SQE) prepared this letter on behalf of Stonehawk Capital Partners LLC 
(Stonehawk) and in accordance with Texas Commission on Environmental Quality (TCEQ) requirements 
as outlined in Title 30 of the Texas Administrative Code (TAC) Chapter 330 Rule 330.957(g). 

A former Dumping Area, as the term is defined in the Rule, located at 11450 Trinity Boulevard in Euless, 
Texas, has been confirmed by soil borings and test pits conducted as part of real estate due diligence 
activities.  The site is currently undergoing application and authorization under §330.960 Subchapter T (Use 
of Land Over Closed Municipal Solid Waste Landfills) for a proposed development that includes four 
residential buildings.  

This letter serves as notification to you that project development will be coordinated through your agency 
or organization, if required.  Please let me know if you have any questions or comments regarding this 
application or need any additional information.  I may be reached at 512-574-1199 or    

 
Sincerely, 

      SQ Environmental, LLC 
 

 

  Sam Enis, P.G. 
  Principal Project Manager 
 
cc: Brandon Hopkins, Stonehawk Capital Partners LLC 
 Susan T. Litherland, P.E., SQ Environmental LLC 
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Clint Weaver

From: Clint Weaver 
Sent: Friday, July 19, 2024 12:53 PM
To:
Cc:
Subject: Notice of Coordination for Development Permit for Proposed Enclosed Structure Over 

Closed Municipal Solid Waste Landfill
Attachments: Notice of Coordination TX Star West Utilities 20240719.pdf

Mr. Harder, 
 
In accordance with Texas Commission on Environmental Quality (TCEQ) and Texas AdministraƟve Code (TAC) 
§330.957(g), and on behalf of Stonehawk Capital Partners LLC, SQ Environmental LLC has prepared the aƩached leƩer 
for NoƟce of CoordinaƟon with all local, state, and federal government officials and agencies on the use of land over a 
closed municipal solid waste landfill. If you have any quesƟons, please do not hesitate to contact me. 
 
Thank you, 
 

 

  Clint Weaver, P.G. 
SQ Environmental, LLC 

 
(806) 773-9326 
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SQ Environmental, LLC 
P.O. Box 1991 
Austin, TX  78767-1991 
(512) 900-7731 
www.SQEnv.com 

 
19 July 2024 

Attn: Eric Fladager 
Planning Division 
City Hall, 3rd Floor 
200 Texas St 
Fort Worth, Texas 76102 

Via E-Mail:    

RE: Notification of Coordination 
Texas Star Property West, 11450 Trinity Boulevard, Euless, Tarrant County, Texas 76040 
MSW Authorization No. 62054; VCP No. 3237; RN100729763; CN604539007 
SQE PN: 1098.015.003 

Dear Mr. Fladager: 

SQ Environmental, LLC (SQE) prepared this letter on behalf of Stonehawk Capital Partners LLC 
(Stonehawk) and in accordance with Texas Commission on Environmental Quality (TCEQ) requirements 
as outlined in Title 30 of the Texas Administrative Code (TAC) Chapter 330 Rule 330.957(g). 

A former Dumping Area, as the term is defined in the Rule, located at 11450 Trinity Boulevard in Euless, 
Texas, has been confirmed by soil borings and test pits conducted as part of real estate due diligence 
activities.  The site is currently undergoing application and authorization under §330.960 Subchapter T (Use 
of Land Over Closed Municipal Solid Waste Landfills) for a proposed development that includes four 
residential buildings.  

This letter serves as notification to you that project development will be coordinated through your agency 
or organization, if required.  Please let me know if you have any questions or comments regarding this 
application or need any additional information.  I may be reached at 512-574-1199 or    

 
Sincerely, 

      SQ Environmental, LLC 
 

 

  Sam Enis, P.G. 
  Principal Project Manager 
 
cc: Brandon Hopkins, Stonehawk Capital Partners LLC 
 Susan T. Litherland, P.E., SQ Environmental LLC 
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Clint Weaver

From: Clint Weaver 
Sent: Friday, July 19, 2024 12:54 PM
To:
Cc:
Subject: Notice of Coordination for Development Permit for Proposed Enclosed Structure Over 

Closed Municipal Solid Waste Landfill
Attachments: Notice of Coordination TX Star West Planning 20240719.pdf

Mr. Fladager, 
 
In accordance with Texas Commission on Environmental Quality (TCEQ) and Texas AdministraƟve Code (TAC) 
§330.957(g), and on behalf of Stonehawk Capital Partners LLC, SQ Environmental LLC has prepared the aƩached leƩer 
for NoƟce of CoordinaƟon with all local, state, and federal government officials and agencies on the use of land over a 
closed municipal solid waste landfill. If you have any quesƟons, please do not hesitate to contact me. 
 
Thank you, 
 

 

  Clint Weaver, P.G. 
SQ Environmental, LLC 

 
(806) 773-9326 
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SQ Environmental, LLC 
P.O. Box 1991 
Austin, TX  78767-1991 
(512) 900-7731 
www.SQEnv.com 

 
19 July 2024 

Attn: D.J. Harrell 
Development Services, Inspections 
City Hall, Lower Level 
200 Texas St 
Fort Worth, Texas 76102 

Via E-   

RE: Notification of Coordination 
Texas Star Property West, 11450 Trinity Boulevard, Euless, Tarrant County, Texas 76040 
MSW Authorization No. 62054; VCP No. 3237; RN100729763; CN604539007 
SQE PN: 1098.015.003 

Dear Mr. Harrell: 

SQ Environmental, LLC (SQE) prepared this letter on behalf of Stonehawk Capital Partners LLC 
(Stonehawk) and in accordance with Texas Commission on Environmental Quality (TCEQ) requirements 
as outlined in Title 30 of the Texas Administrative Code (TAC) Chapter 330 Rule 330.957(g). 

A former Dumping Area, as the term is defined in the Rule, located at 11450 Trinity Boulevard in Euless, 
Texas, has been confirmed by soil borings and test pits conducted as part of real estate due diligence 
activities.  The site is currently undergoing application and authorization under §330.960 Subchapter T (Use 
of Land Over Closed Municipal Solid Waste Landfills) for a proposed development that includes four 
residential buildings.  

This letter serves as notification to you that project development will be coordinated through your agency 
or organization, if required.  Please let me know if you have any questions or comments regarding this 
application or need any additional information.  I may be reached at 512-574-1199 or    

 
Sincerely, 

      SQ Environmental, LLC 
 

 

  Sam Enis, P.G. 
  Principal Project Manager 
 
cc: Brandon Hopkins, Stonehawk Capital Partners LLC 
 Susan T. Litherland, P.E., SQ Environmental LLC 
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Clint Weaver

From: Clint Weaver 
Sent: Friday, July 19, 2024 12:55 PM
To:
Cc:
Subject: Notice of Coordination for Development Permit for Proposed Enclosed Structure Over 

Closed Municipal Solid Waste Landfill
Attachments: Notice of Coordination TX Star West Bldg Inspector 20240719.pdf

Mr. Harrell, 
 
In accordance with Texas Commission on Environmental Quality (TCEQ) and Texas AdministraƟve Code (TAC) 
§330.957(g), and on behalf of Stonehawk Capital Partners LLC, SQ Environmental LLC has prepared the aƩached leƩer 
for NoƟce of CoordinaƟon with all local, state, and federal government officials and agencies on the use of land over a 
closed municipal solid waste landfill. If you have any quesƟons, please do not hesitate to contact me. 
 
Thank you, 
 

 

  Clint Weaver, P.G. 
SQ Environmental, LLC 

 
(806) 773-9326 
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SQ Environmental, LLC 
P.O. Box 1991 
Austin, TX  78767-1991 
(512) 900-7731 
www.SQEnv.com 

 
19 July 2024 

Attn: Judge Tim O’Hare 
Tarrant County Court 
100 E Weatherford St, Ste 501 
Fort Worth, Texas 76196 

Via E-Mail:    

RE: Notification of Coordination 
Texas Star Property West, 11450 Trinity Boulevard, Euless, Tarrant County, Texas 76040 
MSW Authorization No. 62054; VCP No. 3237; RN100729763; CN604539007 
SQE PN: 1098.015.003 

Dear Judge O’Hare: 

SQ Environmental, LLC (SQE) prepared this letter on behalf of Stonehawk Capital Partners LLC 
(Stonehawk) and in accordance with Texas Commission on Environmental Quality (TCEQ) requirements 
as outlined in Title 30 of the Texas Administrative Code (TAC) Chapter 330 Rule 330.957(g). 

A former Dumping Area, as the term is defined in the Rule, located at 11450 Trinity Boulevard in Euless, 
Texas, has been confirmed by soil borings and test pits conducted as part of real estate due diligence 
activities.  The site is currently undergoing application and authorization under §330.960 Subchapter T (Use 
of Land Over Closed Municipal Solid Waste Landfills) for a proposed development that includes four 
residential buildings.  

This letter serves as notification to you that project development will be coordinated through your agency 
or organization, if required.  Please let me know if you have any questions or comments regarding this 
application or need any additional information.  I may be reached at 512-574-1199 or    

 
Sincerely, 

      SQ Environmental, LLC 
 

 

  Sam Enis, P.G. 
  Principal Project Manager 
 
cc: Brandon Hopkins, Stonehawk Capital Partners LLC 
 Susan T. Litherland, P.E., SQ Environmental LLC 
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Clint Weaver

From: Clint Weaver <
Sent: Friday, July 19, 2024 12:56 PM
To:
Cc:
Subject: Notice of Coordination for Development Permit for Proposed Enclosed Structure Over 

Closed Municipal Solid Waste Landfill
Attachments: Notice of Coordination TX Star West County Judge 20240719.pdf

Judge O’Hare, 
 
In accordance with Texas Commission on Environmental Quality (TCEQ) and Texas AdministraƟve Code (TAC) 
§330.957(g), and on behalf of Stonehawk Capital Partners LLC, SQ Environmental LLC has prepared the aƩached leƩer 
for NoƟce of CoordinaƟon with all local, state, and federal government officials and agencies on the use of land over a 
closed municipal solid waste landfill. If you have any quesƟons, please do not hesitate to contact me. 
 
Thank you, 
 

 

  Clint Weaver, P.G. 
SQ Environmental, LLC 

 
(806) 773-9326 
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SQ Environmental, LLC 
P.O. Box 1991 
Austin, TX  78767-1991 
(512) 900-7731 
www.SQEnv.com 

 
19 July 2024 

Attn: Joseph Jackson, P.E. 
Tarrant County Engineering Division 
100 E Weatherford St, Ste 401 
Fort Worth, Texas 76196 

Via E-Mail:    

RE: Notification of Coordination 
Texas Star Property West, 11450 Trinity Boulevard, Euless, Tarrant County, Texas 76040 
MSW Authorization No. 62054; VCP No. 3237; RN100729763; CN604539007 
SQE PN: 1098.015.003 

Dear Mr. Jackson: 

SQ Environmental, LLC (SQE) prepared this letter on behalf of Stonehawk Capital Partners LLC 
(Stonehawk) and in accordance with Texas Commission on Environmental Quality (TCEQ) requirements 
as outlined in Title 30 of the Texas Administrative Code (TAC) Chapter 330 Rule 330.957(g). 

A former Dumping Area, as the term is defined in the Rule, located at 11450 Trinity Boulevard in Euless, 
Texas, has been confirmed by soil borings and test pits conducted as part of real estate due diligence 
activities.  The site is currently undergoing application and authorization under §330.960 Subchapter T (Use 
of Land Over Closed Municipal Solid Waste Landfills) for a proposed development that includes four 
residential buildings.  

This letter serves as notification to you that project development will be coordinated through your agency 
or organization, if required.  Please let me know if you have any questions or comments regarding this 
application or need any additional information.  I may be reached at 512-574-1199 or    

 
Sincerely, 

      SQ Environmental, LLC 
 

 

  Sam Enis, P.G. 
  Principal Project Manager 
 
cc: Brandon Hopkins, Stonehawk Capital Partners LLC 
 Susan T. Litherland, P.E., SQ Environmental LLC 
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Clint Weaver

From: Clint Weaver 
Sent: Friday, July 19, 2024 12:57 PM
To:
Cc:
Subject: Notice of Coordination for Development Permit for Proposed Enclosed Structure Over 

Closed Municipal Solid Waste Landfill
Attachments: Notice of Coordination TX Star West County Engineering 20240719.pdf

Mr. Jackson, 
 
In accordance with Texas Commission on Environmental Quality (TCEQ) and Texas AdministraƟve Code (TAC) 
§330.957(g), and on behalf of Stonehawk Capital Partners LLC, SQ Environmental LLC has prepared the aƩached leƩer 
for NoƟce of CoordinaƟon with all local, state, and federal government officials and agencies on the use of land over a 
closed municipal solid waste landfill. If you have any quesƟons, please do not hesitate to contact me. 
 
Thank you, 
 

 

  Clint Weaver, P.G. 
SQ Environmental, LLC 

 
(806) 773-9326 
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SQ Environmental, LLC 
P.O. Box 1991 
Austin, TX  78767-1991 
(512) 900-7731 
www.SQEnv.com 

 
19 July 2024 

Attn: Dr. Brian Byrd 
Tarrant County Public Health 
1101 S Main St, Ste 2300 
Fort Worth, Texas 76104 

Via E-Mail:   

RE: Notification of Coordination 
Texas Star Property West, 11450 Trinity Boulevard, Euless, Tarrant County, Texas 76040 
MSW Authorization No. 62054; VCP No. 3237; RN100729763; CN604539007 
SQE PN: 1098.015.003 

Dear Dr. Byrd: 

SQ Environmental, LLC (SQE) prepared this letter on behalf of Stonehawk Capital Partners LLC 
(Stonehawk) and in accordance with Texas Commission on Environmental Quality (TCEQ) requirements 
as outlined in Title 30 of the Texas Administrative Code (TAC) Chapter 330 Rule 330.957(g). 

A former Dumping Area, as the term is defined in the Rule, located at 11450 Trinity Boulevard in Euless, 
Texas, has been confirmed by soil borings and test pits conducted as part of real estate due diligence 
activities.  The site is currently undergoing application and authorization under §330.960 Subchapter T (Use 
of Land Over Closed Municipal Solid Waste Landfills) for a proposed development that includes four 
residential buildings.  

This letter serves as notification to you that project development will be coordinated through your agency 
or organization, if required.  Please let me know if you have any questions or comments regarding this 
application or need any additional information.  I may be reached at 512-574-1199 or    

 
Sincerely, 

      SQ Environmental, LLC 
 

 

  Sam Enis, P.G. 
  Principal Project Manager 
 
cc: Brandon Hopkins, Stonehawk Capital Partners LLC 
 Susan T. Litherland, P.E., SQ Environmental LLC 
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Clint Weaver

From: Clint Weaver 
Sent: Friday, July 19, 2024 12:58 PM
To:
Cc:
Subject: Notice of Coordination for Development Permit for Proposed Enclosed Structure Over 

Closed Municipal Solid Waste Landfill
Attachments: Notice of Coordination TX Star West County Health 20240719.pdf

Dr. Boyd, 
 
In accordance with Texas Commission on Environmental Quality (TCEQ) and Texas AdministraƟve Code (TAC) 
§330.957(g), and on behalf of Stonehawk Capital Partners LLC, SQ Environmental LLC has prepared the aƩached leƩer 
for NoƟce of CoordinaƟon with all local, state, and federal government officials and agencies on the use of land over a 
closed municipal solid waste landfill. If you have any quesƟons, please do not hesitate to contact me. 
 
Thank you, 
 

 

  Clint Weaver, P.G. 
SQ Environmental, LLC 

 
(806) 773-9326 
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SQ Environmental, LLC 
P.O. Box 1991 
Austin, TX  78767-1991 
(512) 900-7731 
www.SQEnv.com 

 
19 July 2024 

Attn: Rep. Tony Tinderholt 
State Representative, District 94 
1000 Ballpark Way, Ste 310 
Arlington, Texas 76011 

Via E-Mail:    

RE: Notification of Coordination 
Texas Star Property West, 11450 Trinity Boulevard, Euless, Tarrant County, Texas 76040 
MSW Authorization No. 62054; VCP No. 3237; RN100729763; CN604539007 
SQE PN: 1098.015.003 

Dear Rep. Tinderholt: 

SQ Environmental, LLC (SQE) prepared this letter on behalf of Stonehawk Capital Partners LLC 
(Stonehawk) and in accordance with Texas Commission on Environmental Quality (TCEQ) requirements 
as outlined in Title 30 of the Texas Administrative Code (TAC) Chapter 330 Rule 330.957(g). 

A former Dumping Area, as the term is defined in the Rule, located at 11450 Trinity Boulevard in Euless, 
Texas, has been confirmed by soil borings and test pits conducted as part of real estate due diligence 
activities.  The site is currently undergoing application and authorization under §330.960 Subchapter T (Use 
of Land Over Closed Municipal Solid Waste Landfills) for a proposed development that includes four 
residential buildings.  

This letter serves as notification to you that project development will be coordinated through your agency 
or organization, if required.  Please let me know if you have any questions or comments regarding this 
application or need any additional information.  I may be reached at 512-574-1199 or    

 
Sincerely, 

      SQ Environmental, LLC 
 

 

  Sam Enis, P.G. 
  Principal Project Manager 
 
cc: Brandon Hopkins, Stonehawk Capital Partners LLC 
 Susan T. Litherland, P.E., SQ Environmental LLC 
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Clint Weaver

From: Clint Weaver <
Sent: Friday, July 19, 2024 12:59 PM
To:
Cc:
Subject: Notice of Coordination for Development Permit for Proposed Enclosed Structure Over 

Closed Municipal Solid Waste Landfill
Attachments: Notice of Coordination TX Star West State Representative 20240719.pdf

Rep. Tinderholt, 
 
In accordance with Texas Commission on Environmental Quality (TCEQ) and Texas AdministraƟve Code (TAC) 
§330.957(g), and on behalf of Stonehawk Capital Partners LLC, SQ Environmental LLC has prepared the aƩached leƩer 
for NoƟce of CoordinaƟon with all local, state, and federal government officials and agencies on the use of land over a 
closed municipal solid waste landfill. If you have any quesƟons, please do not hesitate to contact me. 
 
Thank you, 
 

 

  Clint Weaver, P.G. 
SQ Environmental, LLC 

 
(806) 773-9326 
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SQ Environmental, LLC 
P.O. Box 1991 
Austin, TX  78767-1991 
(512) 900-7731 
www.SQEnv.com 

 
19 July 2024 

Attn: Sen. Kelly Hancock 
State Senator, District 9 
306 W Seventh Street, Ste 508 
Fort Worth, Texas 76102 

Via E-Mail:    

RE: Notification of Coordination 
Texas Star Property West, 11450 Trinity Boulevard, Euless, Tarrant County, Texas 76040 
MSW Authorization No. 62054; VCP No. 3237; RN100729763; CN604539007 
SQE PN: 1098.015.003 

Dear Sen. Hancock: 

SQ Environmental, LLC (SQE) prepared this letter on behalf of Stonehawk Capital Partners LLC 
(Stonehawk) and in accordance with Texas Commission on Environmental Quality (TCEQ) requirements 
as outlined in Title 30 of the Texas Administrative Code (TAC) Chapter 330 Rule 330.957(g). 

A former Dumping Area, as the term is defined in the Rule, located at 11450 Trinity Boulevard in Euless, 
Texas, has been confirmed by soil borings and test pits conducted as part of real estate due diligence 
activities.  The site is currently undergoing application and authorization under §330.960 Subchapter T (Use 
of Land Over Closed Municipal Solid Waste Landfills) for a proposed development that includes four 
residential buildings.  

This letter serves as notification to you that project development will be coordinated through your agency 
or organization, if required.  Please let me know if you have any questions or comments regarding this 
application or need any additional information.  I may be reached at 512-574-1199 or    

 
Sincerely, 

      SQ Environmental, LLC 
 

 

  Sam Enis, P.G. 
  Principal Project Manager 
 
cc: Brandon Hopkins, Stonehawk Capital Partners LLC 
 Susan T. Litherland, P.E., SQ Environmental LLC 
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Clint Weaver

From: Clint Weaver 
Sent: Friday, July 19, 2024 1:00 PM
To:
Cc:
Subject: Notice of Coordination for Development Permit for Proposed Enclosed Structure Over 

Closed Municipal Solid Waste Landfill
Attachments: Notice of Coordination TX Star West State Senator 20240719.pdf

Sen. Hancock, 
 
In accordance with Texas Commission on Environmental Quality (TCEQ) and Texas AdministraƟve Code (TAC) 
§330.957(g), and on behalf of Stonehawk Capital Partners LLC, SQ Environmental LLC has prepared the aƩached leƩer 
for NoƟce of CoordinaƟon with all local, state, and federal government officials and agencies on the use of land over a 
closed municipal solid waste landfill. If you have any quesƟons, please do not hesitate to contact me. 
 
Thank you, 
 

 

  Clint Weaver, P.G. 
SQ Environmental, LLC 

 
(806) 773-9326 
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SQ Environmental, LLC 
P.O. Box 1991 
Austin, TX  78767-1991 
(512) 900-7731 
www.SQEnv.com 

 
19 July 2024 

Attn: Susan Alvarez 
North Central Texas Council of Governments 
Centerpoint II, 616 Six Flags Dr 
Arlington, Texas 76011 

Via E-Mail:    

RE: Notification of Coordination 
Texas Star Property West, 11450 Trinity Boulevard, Euless, Tarrant County, Texas 76040 
MSW Authorization No. 62054; VCP No. 3237; RN100729763; CN604539007 
SQE PN: 1098.015.003 

Dear Ms. Alvarez: 

SQ Environmental, LLC (SQE) prepared this letter on behalf of Stonehawk Capital Partners LLC 
(Stonehawk) and in accordance with Texas Commission on Environmental Quality (TCEQ) requirements 
as outlined in Title 30 of the Texas Administrative Code (TAC) Chapter 330 Rule 330.957(g). 

A former Dumping Area, as the term is defined in the Rule, located at 11450 Trinity Boulevard in Euless, 
Texas, has been confirmed by soil borings and test pits conducted as part of real estate due diligence 
activities.  The site is currently undergoing application and authorization under §330.960 Subchapter T (Use 
of Land Over Closed Municipal Solid Waste Landfills) for a proposed development that includes four 
residential buildings.  

This letter serves as notification to you that project development will be coordinated through your agency 
or organization, if required.  Please let me know if you have any questions or comments regarding this 
application or need any additional information.  I may be reached at 512-574-1199 or    

 
Sincerely, 

      SQ Environmental, LLC 
 

 

  Sam Enis, P.G. 
  Principal Project Manager 
 
cc: Brandon Hopkins, Stonehawk Capital Partners LLC 
 Susan T. Litherland, P.E., SQ Environmental LLC 
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Clint Weaver

From: Clint Weaver 
Sent: Friday, July 19, 2024 1:01 PM
To:
Cc:
Subject: Notice of Coordination for Development Permit for Proposed Enclosed Structure Over 

Closed Municipal Solid Waste Landfill
Attachments: Notice of Coordination TX Star West NCTCG 20240719.pdf

Ms. Alvarez, 
 
In accordance with Texas Commission on Environmental Quality (TCEQ) and Texas AdministraƟve Code (TAC) 
§330.957(g), and on behalf of Stonehawk Capital Partners LLC, SQ Environmental LLC has prepared the aƩached leƩer 
for NoƟce of CoordinaƟon with all local, state, and federal government officials and agencies on the use of land over a 
closed municipal solid waste landfill. If you have any quesƟons, please do not hesitate to contact me. 
 
Thank you, 
 

 

  Clint Weaver, P.G. 
SQ Environmental, LLC 

 
(806) 773-9326 
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9 FOUNDATION PLANS 

A VMS designed in accordance with 30 TAC 330.957(m) will be installed during development and 
construction of the four buildings on the subject property.  The VMS includes an impermeable barrier 
installed below the concrete slab of the structures, followed by a 12-inch-thick permeable aggregate bed 
and a geotextile filter fabric, with vent risers located adjacent to the buildings. This system will allow any 
vapors (methane or other) that migrate though the soil to the area beneath the structures to be vented 
outside of the structure. The second component is a monitoring system within the VMS piping network 
beneath the buildings and within the buildings that will include controller units and remote sensors that can 
detect methane and other explosive gases.  This system will have audible and visual alarms. Sample ports 
for field monitoring will be installed for the aggregate layer.  The foundation plan and VMS design plan are 
included as Attachment 9.  Geotechnical soil investigation reports are provided as Attachments 10A and 
10B.  The Methane Monitoring Plan is discussed in Section 12.  A Liner Quality Control Plan for the pool 
is provided below. 

LINER QUALITY CONTROL PLAN 

This Liner Quality Control Plan (LQCP) was developed for the Texas Star Property to describe the 
inspection and construction control and testing requirements in support of the application.  This Plan was 
prepared in general accordance with Guidance for Liner Construction and Testing for a Municipal Solid 
Waste Landfill, TCEQ Regulatory Guidance RG-534 dated September 2017 and is intended to fulfil 
requirements of 30 Texas Administrative Code 330.   

A General Requirements 

This LQCP provides the basis for the type and rate of quality control performance testing.  A copy will be 
maintained on site during construction or available for electronic download in the event an inspection is 
performed.  For ease in this document preparation, any components that are not specifically addressed in 
this document will default to the requirements of Guidance for Liner Construction and Testing for a Municipal 
Solid Waste Landfill, TCEQ Regulatory Guidance RG-534.  

B Overview of Project 

As discussed in this Application, the swimming pool will be located in the courtyard of Building 1.  The 
maximum disturbance depth at the subject property will be no deeper than 10 ft, and likely no deeper than 
7 ft.  The excavation of the pool will be lined with a high-density polyethylene (HDPE) 60-mil sealed 
geomembrane liner over 2 ft of compacted, clay-rich soil with a permeability not greater than 1 x 10-7 cm/s.  
A protective cover of topsoil 12-inches thick will overlay the liner.  A cross-section of the liner is provided on 
the figure included as Attachment 9.  

C Soil Material Requirements 

C.1  Protective Topsoil Requirements 

Protective cover is required to be placed above the liner system as shown on the cross sections.  Topsoil 
will be free of deleterious materials and not previously mixed with any onsite soils that were previously 
mixed with garbage, rubbish, or other solid waste materials. Permeability must be greater than 1 x 10-4 
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cm/s.  The thickness must be greater than or equal to 12 inches.  Compaction is not necessary for 
installation and density controls are not needed; however, the contractor should place the protective topsoil 
as soon as possible after installation of the liner and compacted clay-rich soil.    

Protective topsoil shall be placed over the HPDE liner during the coolest part of the 8-hour workday.  Soil 
shall be deployed along the surface of the liner to control the amount of slack and minimize any damage to 
the liner.  The liner shall be continuously monitored during installation and any damage to the liner 
immediately repaired.  Only light equipment will be used during construction and a minimum of 12 inches 
of protective material must be placed on top of the liner before light construction equipment can access the 
area. 

Protective topsoil will not have any rocks greater than 0.375 inches in diameter.  The Contractor will keep 
the protective topsoil layer wet during dry periods to prevent cracking. 

C.2 Clay-Rich Soil Requirements 

Clay-rich soil will meet the following requirements.  One sample from each source must be collected before 
any material is brought onsite.  Test methods will generally follow Standard ASTM Test Methods as outlined 
in Table B-1 of RG-534 and will include field density, gradation analysis, Atterberg limits, and permeability.   

 

In-situ soils will not be used for clay-rich soil.  The clay-rich soil will be sampled every 1,000 cubic yards for 
total petroleum hydrocarbons (TPH) by Texas Method 1005 and metals SW-846 Methods to ensure the 
materials are suitable for use. 

Clay-rich soils will be placed in three 8-inch lifts (a total of 3 lifts).  Compaction testing will be performed at 
a frequency of every 1 acre and one per lift (minimum of three locations).  The clay-rich soil will be 
compacted to at least 95% of standard proctor.   

C.3 HDPE Liner Requirements 

The HDPE Liner must have a minimum of 60 mil thickness.  Recycled or reclaimed HDPE materials are not 
acceptable.  HDPE material and required welding rods shall contain between 2 and 3% carbon black and 
may contain no more than 1% additives.   

The liner will be inspected upon delivery for any damage and defects.  The liner must be free from any 
pinholes, surface blemishes, scratches, or other defects that could affect the integrity of the liner.  The liner 
will be stored at a clean and dry location onsite and protected from any objects that could damage the liner.   

All manufacturer’s recommendations for the installation of the liner will be followed.  In addition, general 
installation requirements outlined in Table 3-1 of RG-534 must be followed.   

 The liner will be placed above the compacted clay-rich soil that will be free of stones and rocks and 
other debris greater than 3/8-inch.  The compacted clay-rich soil will be finished by rolling with flat 
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wheel roller until smooth uniform surface is achieved.  The subgrade areas will be inspected for 
any desiccation, cracks, erosion, or ponding prior to installation and repaired before liner is placed.  
If necessary, regular watering and proof rolling will be performed.   

 Prohibit construction equipment from traveling directly on the liner. 
 Do not place during inclement weather. 
 Limit vehicular traffic on the liner to low-ground pressure supporting equipment only.  Any damaged 

areas must be repaired and inspected. 
 Only unroll liner sheets that are to be placed and seamed in the same day.  Position liner with 

overlap recommended by manufacturer but not less than 3 inches. Typical overlaps are 3 to 6 
inches.  There should be no loose flap on the top side of the liner.  Overlap distance must be 
sufficient so that all seam tests can be performed as described below. 

 Folds, wrinkles, and fish mouths are not acceptable.  Cut, overlap, and weld the material where 
wrinkles or folds occur.  A fish mouth is defined as an area in the seam where one liner panel is 
first folded over on itself, and a second liner panel is placed and welded over this fold.  Where fish 
mouths occur, the liner must be cut, overlapped, and covered with a patch.  

 Use only heat-only tack welds, when necessary.  No double-sided tape or glue may be used.   
 Fusion or extrusion welding may be used for field seaming and repairs. 
 Seaming is permitted only when ambient air conditions are below 104°F.   
 At the end of each workday, all unseamed edges will be anchored with sandbags or other approved 

devices.  No penetrating anchors are accepted (stables, U-rods).   

C.4 HDPE Liner Testing Requirements 

Verification of HDPE Liner Testing Requirements 

Manufacturer information will be reviewed to ensure that QA/QC testing, conformance testing, and seam 
testing requirements of Table 3-2 of RF-534 are met.   

Welds, Repair Welds, and Patches 

Shear Strength – the seam, when stressed perpendicular to the direction of the weld should not under any 
condition fail before stretching and breaking of the liner panel adjacent to the weld.  The numerical value of 
the shear strength of any sample should not be less than 90% of the sheet tensile strength according to 
manufacturer-provided information.   

Trial Seam Testing  

Each day, prior to commencing field seaming, each individual employee performing seaming will conduct a 
trial seam.  Each trial seam will be 3 ft long by 1 ft wide.  Trial seam criteria is outlined in Table 3-3 of RG 
534.   

Destructive Testing  

Destructive test samples of field seams will be performed at a minimum of one stratified location for every 
500 linear feet or major fraction thereof or at the direction of the Engineer.  Destructive test requirements 
will conform with Table 3-4 of RG-534.   

Non-Destructive Testing 

Non-destructive tests should be performed by the Contractor or engineer on all field seams, patches, and 
repair welds.  Accepted non-destructive test methods include vacuum box testing for extrusion welds and 
air-pressure testing for dual-tract fusion welds. Specific procedures for these tests is included on Table 3-5 
of RG-534.   
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D Documentation  

Following installation, the following documentation will be compiled and kept onsite in the facility records.  
This will include the following elements: 

 All field and laboratory test documentation. 
 All test documentation. 
 Liner certification information and results of manufacturer independent testing. 
 Field documentation of field testing, repairs, etc.   
 Photographs and field notes. 
 A survey of the final liner area. 



MEMORANDUM

SQ Environmental, LLC 

To: 
From: 
Date: 

Stonehawk Capital Partners, LLC 
Susan Litherland, P.E., Sam Enis, P.G., and Adam Harper, P.G. 
6 August 2024 – Revision 1 

Subject: Texas Star Property West – Vapor Mitigation System Design Basis 

This memo provides the design basis for the Vapor Mitigation System (VMS) for the Texas Star Property 
West on Trinity Boulevard in Euless, Texas.  This document is part of the design package and this entire 
package should be provided to the General Contractor and appropriate subcontractors (including specialty 
VMS, structural, electrical, and plumbing).  The package includes: 

 Design Basis Memorandum
 VMS Design Notes
 VMS Details
 Sheet VA1.0:  Overall VMS Layout Plan
 Sheet VS3.0:  Overall Building A Layout
 Sheet VS3.0a, VS3.0b, VS3.0c, & VS3.0d:  VMS Layout Beneath Building A
 Sheet VS4.0:  VMS Layout Beneath Building B
 Sheet VS6.0:  VMS Layout Beneath Building D
 Sheet VA4.5, VA4,6, & VA4.7:  Vent Locations on Building A Exterior Elevations
 Sheet VA5.3:  Vent Locations on Building B Exterior Elevations
 Sheet VA7.4:  Vent Locations on Building D Exterior Elevations
 FanTech Spec Sheet for Vent Fans, if needed

BACKGROUND 

Based on available information, the subject property appeared to be used for agricultural purposes from 
approximately 1942 to 1950.  Gravel pit operations appear to have ceased around the mid-1980s.  Hancock 
Contracting, an earth-moving or construction company, appears to have operated on the subject property 
from at least 1988 to the late 2000s.  By the late 2000s, the subject property appeared to be primarily 
vacant.  Debris (glass, plastic, bricks, concrete, and wood) were observed in shallow soil borings completed 
on the property at depths up to approximately 12 feet (ft) below ground surface (bgs).  Based on the soil 
boring observations and site history, it does not appear that the property was ever operated as “landfill” 
(e.g., did not purposefully accept refuse and trash for landfilling), but rather these incidental materials were 
brought in with soil that was being used to fill the property.   

Elevated methane levels have been found in a layer which is present at least 10 ft from the surface.  There 
is a clay layer between the methane and the surface, which isolates the methane from the surface.  Methane 
has not been found at significant concentrations in the surface clay layer based on testing at a depth of 5 
ft.  This layer is approximately 10 ft thick.  As part of the property development, no penetrations through the 
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clay layer are planned.  The source of the methane present below 10 ft appears to be a property off-site to 
the south of the subject property. 

As a precautionary measure, a vapor mitigation system is being installed beneath the ground floor 
residential areas of the apartment complex to minimize the potential for any intrusion of residual vapors 
from the historical property usage, and or methane. 

DESIGN APPROACH 

The proposed design approach includes the installation of a passive VMS consisting of a vent layer (12-
inch-thick coarse aggregate bedding material, slotted vent pipes, geotextile filter fabric, and vapor-tight 
membrane) below the foundation of first-floor, residential living portions of the buildings.  As planned, the 
system will have 17 passive vents in Building A, 4 passive vents in Building B, and 4 passive vents in 
Building D.  Vents exiting on an exterior wall will be run through the wall, to an elevation of approximately 
2 feet from the final grade.  As planned, the VMS that has been designed is a passive system, with 
provisions for the addition of electric fans to three vents in Building A (V-1, V-7, and/or V-15), two vents in 
Building B (V-1 and/or V-4), and two vents in Building D (V-1 and/or V-4).  The decision regarding whether 
to install the fans will be made based on testing following the installation.  Based on the available 
information, it is anticipated that passive venting is all that will be needed to prevent accumulation of volatile 
organic compounds (VOCs) beneath the occupied portions of the building.  As part of the design, electrical 
connections should be included in the vicinity of V-1, V-7, and/or V-15 in Building A, and V-1 and/or V-4 in 
Buildings B and D so that fans can be installed, if needed.  The vents where an electrical connection will 
be needed are noted on sheets VS3.0a, VS3.0d, VS4.0, and VS6.0 with an “e”.  The vent pipes will be fitted 
with a ¼” mesh screen and covered in a manner that will allow venting of any vapors but prevent entry 
animals and rainwater.  It is recommended that testing be performed approximately six months after the 
installation to evaluate whether the fans are needed, and then annually for two additional years to verify 
that the system is performing as designed.  

Methane sensors will also be installed within the buildings, and sample ports for field monitoring will be 
installed within the aggregate layer. 

For any questions or clarifications regarding the VMS design, please contact us.  Susan Litherland may be 
reached by phone at 512-656-9445 or e-mail at Sam Enis may be reached by 
phone at 512-574-1199 or e-mail at  and Adam Harper may be reached by phone at 
512-426-9449 or e-mail at  
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Texas Star Property West 
Euless, Texas 

VMS Design Notes – 6 August 2024 – Revision 1 

General 

1. A passive Vapor Mitigation System (VMS) is to be installed under portions of the building where
residences will live.  The location of the areas where the VMS is to be installed is shown on Sheet
VA1.0.  The VMS layouts are illustrated on Sheets VS3.0a, VS3.0b, VS3.0c, VS3.0d, VS4.0, and VS6.0.
The VMS will allow venting of soil vapors from beneath the building.  Vent locations are shown on
Sheets VS3.0a, VS3.0d, VS4.0 and VS6.0.

2. Alternative systems are acceptable with engineer's review and approval.

3. For areas underlain with the VMS, this system will also serve as the moisture barrier.

4. The VMS Contractor will be responsible for placing piping through exterior beams at each of the vent
locations.  These vent pipes will run up through the exterior wall, to a height of approximately two feet
above the top of the slab.  The exterior ends of these pipes should be covered in a manner that will
prevent concrete from entering the pipes when the exterior beams are poured, and/or debris during
construction activities.  The concrete contractor will be responsible for protecting these vent pipes and
ensuring that the exterior ends are open following completion of the construction of the exterior beams.
This pipes must also remain open during the placement of any exterior surfaces, such as bricks.

5. The VMS is described below.  See layout and detail sheets for additional information.

a. A geotextile filter fabric will be placed on top of the structural fill.  An aggregate venting layer,
12 inches thick, will be placed on top of the geotextile filter fabric. The permeable aggregate
bed will be comprised of graded No. 57 stone with no more than 5 wt % fines.

b. Slotted PVC vent pipes (1.5" dia min 3" max, 0.020" slots), will be bedded in the aggregate
layer by the VMS contractor.  These pipes are shown as dashed and bolded lines on the VMS
layout drawings.  With prior engineer approval, piping with larger slots can be used with
appropriate filter sock with Maximum Apparent Opening Size of no greater than 0.6 millimeters.
Solid piping will be placed across interior and exterior beams in a manner that will prevent
concrete from entering and/or plugging the vent pipes.  Other permeable piping system with
openings that will not allow the aggregate to pass are acceptable with engineer’s approval.
Where slotted pipes meet or cross, typical connectors should be used.  Solid piping should be
used for connections outside of the membrane (e.g. through the interior and exterior beams,
and under any areas (such as hallways and stairways) where the VMS is not planned, but piping
is needed to reach the vent locations).

c. Solid piping through interior and exterior beams should be installed perpendicular to beams.
d. The vent pipes will be run through the exterior walls, so at each vent location a “90o” will be

used.  The VMS contractor will be responsible for providing a 24” sub up for each of the vents,
and these stub-ups should be clearly labeled as sub-slab vents, using a sticker such as the one
below or other similar permanent marking.

e. A membrane liner on top of aggregate/piping, a minimum of 30 mil thick, with 6" sealed overlaps
will be installed by the VMS contractor.  This can be a single sheet of plastic, two sheets of
plastic, or one sheet of plastic with a spray-on coating.  All edges and penetrations are to be
taped and/or sealed with mastic.  Materials for taping and sealing must be compatible with the
sub-slab environment.  If the exterior beams are installed prior to the installation of the VMS, the
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membrane should be sealed to the concrete with a mastic or other material that is appropriate 
for this use.  This will require a minimum overlap of 4”.  This is not needed if the membrane 
extends beneath the exterior beams. 

f. Smoke testing of the system must be performed by the VMS Contractor following installation
and sealing of the membrane, and prior to the installation of the rebar and/or post-tension
cables.  The smoke test should be observed by the engineer.  Any leaks must be repaired prior
to the engineer’s approval of the membrane installation.  An additional inspection is required
following the installation of the rebar and/or post-tension cables, and any holes or tears repaired
prior to pouring of the concrete.

g. The vent pipes should be fitted with a ¼” mesh cover to keep out animals, and vent covers to
prevent rainwater from entering the system.  Alternate approaches are allowed, with prior
engineer approval.

h. Fans may need to be installed at vents V-1, V-7, and/or V-15 in Building A, and vents V-1 and/or
V-4 in Buildings B and D.  This decision will be made following installation and testing of the
system.  This will require the appropriate electrical connections be installed at these locations
by the electrical contractor in order to accommodate a fan (FanTech HP 190 or equivalent) if
fans are needed.

i. All materials used in the VMS construction must be compatible with chlorinated solvents,
petroleum hydrocarbon, methane and vapors containing chlorinated solvents, petroleum
hydrocarbons and methane.

j. Sample ports for field monitoring of the aggregate layer will be installed using Schedule 40 2-
inch PVC casing and screen.  These ports will be flush mount with the finished floor.

6. It is assumed that the 12-inch aggregate layer can be considered part of the select fill beneath the
foundation, but the geotechnical and/or structural engineer should be consulted to confirm that this is
the case.

7. VMS Construction Quality Control:
a. Spec sheets for all materials to be used must be provided to the engineer for approval prior to

delivery to the job site.
b. Particle size distribution must be provided for engineer approval, for every 250 CY of aggregate,

prior to aggregate delivery to job site.  Particle size distribution documentation should be
provided for any alternate/additional sources of aggregate.

c. Smoke testing of the liner must be performed for every “pour.”  These tests are to be performed
by the VMS contractor following installation and sealing of the membrane, and prior to
installation of the rebar and/or post-tension cables.  The smoke test should be scheduled with
the engineer so that the test may be observed and documented.

d. Care must be taken during the placement of rebar to minimize the potential for damage or
puncture of the liner.  This should include the use of rebar supports that do not have sharp ends
or edges.  A final inspection must be made by the engineer following rebar placement and prior
to pouring of the foundations to verify that there are no tears or holes.  Any such tears or holes
will be repaired and the repairs documented.

8. Others (concrete, plumbing and/or electrical contractors) will be responsible for:
a. Placing a 12-inch aggregate layer to allow bedding of the VMS piping.  The thickness of the

aggregate layer will be dependent on the diameter of the vent pipes being installed.
b. All vent pipes should be extended through the exterior wall to a height of approximately 24”

above the top of slab, and then turned to penetrate the exterior wall.
c. Vent pipes will need to be protected during construction to prevent damage, filling with debris,

entry of rain, and or covering during construction activities.  This should be accomplished by
covering the opening of the vents with plastic, securely taping the plastic to the pipe, and clearly
marking the vent pipes.
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d. On completion, the vents should be fitted with a ¼” mesh to prevent entry by small animals,
and fitted with a cover to allow free movement of air, but prevent rainwater from entering the
VMS.

e. Electrical connections should be installed at vent locations V-1, V-7, and/or V-15 in Building A,
and vents V-1 and/or V-4 in Buildings B and D to accommodate a fan (FanTech HP 190 or
equivalent), in the event that fans are added in the future.

CONTRACTOR NOTES: 

Concrete/Foundation 

1. The VMS Contractor will install solid pipes through the exterior beams at the locations shown on Sheets
VS3.0a, VS3.0b, VS3.0c, VS3.0d, VS4.0, and VS6.0.  These pipes will allow the connection between
the VMS beneath the building to the exterior vents.  These must be protected during pouring of the
exterior beams.  The concrete contractor will be responsible for making sure that these pipes are open
following installation of the exterior beams.

2. It is assumed that the 12 inches of aggregate on the foundation area will replace an equal thickness of
select fill, but this must be verified by the geotechnical and/or structural engineer.

3. A grain-size distribution report should be provided for the planned aggregate source for engineer
approval prior to the purchase and delivery.

4. Care should be taken when placing the rebar to minimize the potential for holes or tears to the VMS
liner.  Rebar supports should not have sharp edges.

Plumbing or GC 

1. Vents will extend vertically through the exterior walls to a height of approximately 24” above the final
exterior grade.  The vents will exit the exterior wall horizontally.  The vent openings should be fitted with
¼” mesh to prevent entry of animals, and fitted with a cover (such as a dryer vent cover) which will allow
free flow of vapors, but prevent rainfall from entering the pipe.

2. For vents existing into the garage, the vent pipes can exit through the exterior building beam and through
the wall of the garage.  These vent pipes should also be fitted with ¼” mesh and protected from rainfall.

Electrical 

1. Electrical connections should be installed by the electrical contractor at vent locations V-1, V-7, and/or
V-15 in Building A, and vents V-1 and/or V-4 in Buildings B and D to accommodate fans (FanTech HP
190 or equivalent) at each of these vent locations, in the event that these are needed in the future.

Susan T. Litherland, P.E. 
Principal 

Texas P.E. No. 57428, F-15202 
Signed electronically on 8/1/2024 
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Texas Star Property West 
VMS Details

Revision 1 - 8/6/2024
(not to scale)

Plan View (See VS3.0a, VS3.0b, VS3.0c, VS3.0d, VS4.0, and VS6.0.):

Cross-Section:

Concrete Slab
Beam

HDPE Liner
12" Aggregate Layer
Geotextile Filter Fabric
PVC Solid Pipe
Slotted Vent Pipe
Perpendicular Vent Pipe
Structural Fill
Natural Soil
Moisure Barrier
Vent Cover

Detail 1:  VMS Layout for Vents 

90o 3" PVC In 
Exterior Beam

Building wall 

A'

A A'
Vent riser at least 
24" above final 
exterior elevation, 
with 1/4" mesh 
and 45o or vent 
cover.

A

Legend:

8/1/2024
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12-inch
AGGREGATE LAYER

FLOOR

HDPE LINER

STRUCTURAL FILL SCH 40 PVC
2-inch WELL SCREEN

2-inch PVC RISER
CONCRETE
SLAB FOUNDATION

SAMPLE PORT DETAIL
INSET TO THE RIGHT

CONCRETE
SLAB

CONCRETE
SLAB

SCH 40 2-inch PVC RISER

CONCRETE
SLAB

FLOOR
LID

2-inch
THREADED
ADAPTOR

2-inch
THREADED
PLUG

BALL VALVE

BARB

NIPPLE

GEOTEXTILE
FILTER
FABRIC

SQ Environmental, LLC

VMS DETAILS

SAMPLE PORT DETAIL

TEXAS STAR PROPERTY
11450 TRINITY BLVD

EULESS, TEXAS 76040
SCALE: DATE: PN:

NOT TO SCALE JUL 2024 1098.015.003

8/1/2024
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Building D - Details regarding 
he VMS layout are provided 
n sheet S6.0. 

Building B - Details regarding 
the VMS layout are provided 
on sheet S4.0. 

Note: Base Drawings used by SOE prepared by others. 
Changes to base drawings made by SOE include: areas 
covered by the VMS; vent locations; vent pipes; and 
methane monitors (Legend provided on each page). PE 
sealing by Susan T. Litherland P.E. refers only to the 
VMS. Modifications to the VMS may be needed if there 
are changes to the foundation and/or building layout. 

LEGEND 

0 METHANE MONITORS (BENEATH BUILDING & INSIDE VMS VENT PIPE) 

• METHANE MONITORS (INSIDE BUILDING) 

(i SAMPLE PORTS 

AREAS COVERED BY VMS (HDPE LINER, AGGREGATE LAYER, & GEOTEXTILE 
FABRIC FILTER) 

Building A - Details regarding 
he VMS layout are provided 

on sheet S3.0a-S3.0d. 

_J 
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REVISIONS 

,o. Mre 

SHEETNUMBER 
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SITE PLAN 
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LEGEND 

0 VENT LOCATION 
V-3 VENT NAME 

VENT PIPE 
AREAS COVERED BY VMS (HOPE LINER. AGGREGATE LAYER. & GEOTEXTILE 
FABRIC FILTER) 01 

Note: Base Drawings used by SQE prepared by others. 
Changes to base drawings made by SQE include: areas 
covered by the VMS; vent locations; vent pipes; and 
methane monitors (Legend provided on each page). PE 
sealing by Susan T. Litherland P.E. refers only to the 
VMS. Modifications to the VMS may be needed if there 
are changes to the foundation and/or building layout. 

BUILDING TYPE 'A' - PARTIAL FOUNDATION PLAN - SEC. 'A' 
SCALE: 3/32' = 1 '--0" 

� 
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C/) a: 
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LL 
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BLDG. 'A' PARTIAL 
FOUNDATION 

PLAN 
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Note: Base Drawings used by SOE prepared by others. 
Changes to base drawings made by SOE include: areas 
covered by the VMS; vent locations; vent pipes; and 
methane monitors (Legend provided on each page). PE 
sealing by Susan T. Litherland P.E. refers only to the 
VMS. Modifications to the VMS may be needed if there 
are changes to the foundation and/or building layout. 

LEGEND 

() VENTLOCATION 
V-3 VENT NAME 

.,.,., VENT PIPE 

01 

AREAS COVERED BY VMS (HOPE LINER, AGGREGATE LAYER, & 
GEOTEXTILE FABRIC FILTER) 

BUILDING TYPE 'A' - PARTIAL FOUNDATION PLAN - SEC. 'B' 
SCALE: 3/32' = 1•�• 
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FABRIC FILTER) 01 

Note: Base Drawings used by SOE prepared by others. 
Changes to base drawings made by SQE include: areas 
covered by the VMS; vent locations; vent pipes; and 
methane monitors (Legend provided on each page). PE 
sealing by Susan T. Litherland P.E. refers only to the 
VMS. Modifications to the VMS may be needed if there 
are changes to the foundation and/or building layout. 
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Note: Base Drawings used by SOE prepared by others. 
Changes to base drawings made by SOE include: areas 
covered by the VMS; vent locations; vent pipes; and 
methane monitors (Legend provided on each page). PE 
sealing by Susan T. Litherland P.E. refers only to the 
VMS. Modifications to the VMS may be needed if there 
are changes to the foundation and/or building layout. 

LEGEND 

Q VENT LOCATION 
V-3 VENT NAME 

...... VENT PIPE 
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AREAS COVERED BY VMS(HDPE LINER, AGGREGATE LAYER, & GEOTEXTILE 
FABRIC FILTER) 

BUILDING TYPE 'A' - PARTIAL FOUNDATION PLAN - SEC. 'D' 
SCALE: 3/32' = 1•�• 
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LEGEND 
CJ VENT LOCATION 

V-3 VENT NAME 
""" VENT PIPE 
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AREAS COVERED BY VMS (HDPE LINER. AGGREGATE LAYER, & 
GEOTEXTILE FABRIC FILTER) 01 

Note: Base Drawings used by SOE prepared by others. 
Changes to base drawings made by SQE include: areas 
covered by the VMS; vent locations; vent pipes; and 
methane monitors (Legend provided on each page). PE 
sealing by Susan T. Litherland P.E. refers only to the 

MS. Modifications to the VMS may be needed if there 
are changes to the foundation and/or building layout. 
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GEOTEXTILE FABRIC FILTER) 01 

Note: Base Drawings used by SOE prepared by others. 
Changes to base drawings made by SQE include: areas 
covered by the VMS; vent locations; vent pipes; and 
methane monitors (Legend provided on each page). PE 
sealing by Susan T. Litherland P.E. refers only to the 

MS. Modifications to the VMS may be needed if there 
are changes to the foundation and/or building layout. 
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Home About Us

›

Products Services

›

Resources

›

Request an RA

›

GEM5000 Series

The Next Generation of

GEM™ Instrument

The GEM™5000 is designed

speci�cally for use on land�lls

to monitor Land�ll Gas (LFG)

Collection & Control Systems.

The GEM™5000 samples and

analyzes the methane,

carbon dioxide and oxygen

content of land�ll gas with

options for additional

analysis.

GEM5000 Complete

Package Includes:

Instrument, hoses, heavy

duty water trap �lter, soft

case, A.C. battery charger,

electronic manual

accompanies software,

LANDTEC System Gas

Analyzer Manager (LSGAM)

software, USB download

cable and hard-case. Reads:

Methane, Carbon Dioxide,

Oxygen, temperature (when

used with optional probe),

atmospheric pressure,

Check also:

GF5.8 External Battery

GEM5000 External Battery

SEM5000

Portable Methane Detector

GA5000

Portable LFG Analyzer

GEM5000 Series

Portable LFG Analyzer

BIOGAS 5000

Portable Biogas Analyzer

Privacy  - Terms

Providing Products and Technology for a Better Environment My Account | 
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Description

The GEM™5000 is the next generation in the GEM™ Series of

LANDTEC instruments for accurate measurement and

monitoring on land�lls

Now Available. Please call our sales team to request further

information or to place your order.

FEATURES

• Measures % CH4, CO2 and O2 Volume, static pressure and

di�erential pressure

• Calculates balance gas, �ow (SCFM) and calori�c value (KW or

BTU)>

• High Accuracy and Fast Response Time

• Lighter and More Compact

• Annual recommended factory service

• Certi�ed intrinsically safe for land�ll use

• Calibrated to ISO/IEC 17025

• 3 year warranty

BENEFITS

• Designed speci�cally for use on land�lls to monitor land�ll

gas (LFG) extraction systems, �ares, and migration control

systems.

• No need to take more than one instrument to site

di�erential pressure and

calculates gas �ow.

NAV and Plus model

packages also include more

features such as GPS and

additional gas measurements

**GEM5000 Accessories &

Spare Parts**

Technical Speci�cationDescription
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• Can be used for monitoring subsurface migration probes and

for measuring gas composition, pressure and �ow in gas

extraction systems

• The user is able to set up comments and questions to record

information at site and at each sample point

• Ensures consistent collection of data for better analysis

• Streamlined user experience reduces operational times

Related Products

DOWNLOADS

Manual  –  LSGAM Software – Brochure –  Easy Steps –

Discharge Battery Pack –  Easy Steps, Gas Check –  Easy

Steps, Work�ow
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© Copyright 2020 LANDTEC NORTH AMERICA

A  Company

1-800-LANDTEC
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Technical Speci�cation

Related Products

di�erential pressure and

calculates gas �ow.

NAV and Plus model

packages also include more

features such as GPS and

additional gas measurements

**GEM5000 Accessories &

Spare Parts**

Description
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FOUR CHANNEL WALL MOUNT CONTROLLER
Beacon™ 410A ModelGas Detection For Life

World Leader In Gas Detection & Sensor Technology 
www.rkiinstruments.com

 RKI Instruments, Inc. • 33248 Central Ave. Union City, CA  94587 • Phone (510) 441-5656 • (800) 754-5165 • Fax (510) 441-5650 

FO24-1610

Features

Applications
•	 Petrochemical	plants
•	 Refineries
•	 Water	&	wastewater	treatment	plants
•	 Pulp	&	paper	mills
•	 Gas,	telephone,	&	electric	utilities
•	 Parking	garages
•	 Manufacturing	facilities
•	 Steel

•	 Simultaneously	control	up	to	4	gas	monitoring	channels
•	 OLED	display	of	all	4	channels
•	 LEL	/	O2	/	CO2	/	toxic	direct	connect	sensors
•	 Accepts	any	4-20	mA	transmitter,	2	or	3	wire
•	 Up	to	3	programmable	alarm	levels	per	channel
•	 Up	to	3	configurable	alarm	relays	per	channel
•	 4-20	mA	analog	&	Modbus	digital	output	standard
•	 115	/	220	VAC	or	24	VDC	operation
•	 Audible	alarm	with	silence	feature
•	 RFI	/	EMI	Resistant	
•	 Alarm	reset	switch
•	 Built	in	trouble	alarm	with	relay
•	 Weather	and	corrosion	resistant	NEMA	4X	enclosure

The Beacon 410A is a highly configurable, microprocessor-based, flexible and easy to use 4 channel gas monitoring 
controller. It simultaneously displays the gas type, readings, and status for four channels of gas detection. It can monitor 
any combination of direct connect sensors (LEL, O2, CO2, and toxic gas sensors), as well as any 4-20mA transmitter.

Each channel has up to three fully configurable alarm points. A built-in silenceable audible alarm alerts you to alarm 
conditions. Each channel also has two dedicated fully configurable relays and there is a bank of common relays as well. 
The common relays can optionally be configured as additional relays allowing up to 3 alarm relays per channel. Each 
channel provides a 4-20mA output signal. A digital Modbus interface for remote logging of data via a Modbus network is 
standard. A Min-Max feature retains high & low peak readings for review at any time. 

A fully configurable, high visibility strobe is available as an option. The unit can be powered from 
115/220 VAC, or an external 24 VDC source. A trickle charging battery backup feature with battery 
assembly is also available as an option.

All features and functions of the Beacon 410A are controlled by easy to use menus on the OLED 
display. All features including form-C relay contacts of the Beacon 410A are built into the unit so you 
never need to purchase or maintain any “add-on” cards or components.

Optional Strobe Light
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Beacon™ 410A Model

Authorized Distributor:

• Toll	Free:	(800)	754-5165	•	Phone:	(510)	441-5656
• Fax:	(510)	441-5650	•	www.rkiinstruments.com

ISO 9001 10000363

RKI IN
STRUMENTS, INC.

Physical
Dimensions Height:	12.5”	(31.8	cm)	x	Width:	11”	(27.9	cm)	x	Depth:	6.4”	(13.6	cm)

Enclosure NEMA	4X	Fiberglass	/	polyester	with	lexan	window	for	indoor	and	outdoor	locations

Conduit Connection 3/4”	NPT	conduit	hubs,	4	provided,	for	sensor,	power,	&	relay	wiring

Wiring Termination Screw	Type	terminal	block,	14	gauge	max

Power 115	VAC,	220	VAC,	or	24	VDC	nominal.	Battery	backup	option	available

Optional Accessories Strobe	light,	and	Battery	Backup	Assembly

Controls

Display	PCB	Control	Switches:
• UP/YES	push	button	switch • DOWN/NO	push	button	switch
• ESCAPE	push	button	switch • ENTER	push	button	switch
• External	reset	switch • On/Off	toggle	switch

Environmental
Operating Temperature -4°F	to	122°F	(-20°C	to	50°C)

Storage Temperature -40°F	to	158°F	(-40°C	to	70°C)

Enclosure Rating NEMA-4X	enclosure,	chemical	and	weather	resistant.	Suitable	for	indoor	and	outdoor	installations

Inputs
Direct Wired Sensors LEL,	Oxygen,	Carbon	Dioxide,	and	toxic	gas	sensors.

Remote	amp	not	required	for	less	than	500	feet

4-20 mA Accepts	any	4-20	mA	 transmitter	 (24	VDC,	2	or	3	wire).	 	A	wide	variety	of	RKI/Riken	sensors	are	available	with		
4-20	mA	signals.	Wiring	distances	up	to	8,000	feet

Sampling Methods Diffusion	and	sample	draw	heads	available

Outputs

Relays
Two	 flexible,	 programmable	 Form-C	 (C,	 NO,	 NC)	 relays	 per	 channel,	 plus	 five	 common	 relays	 (Fail,	 Alarm-1,	
Alarm-2,	Alarm-3,	Alarm-Any).		Common	relays	may	optionally	be	assigned	to	function	as	additional	channel	alarm	
relays,	providing	for	up	to	three	alarm	relays	per	channel.		10A	contact	rating,	250V.

4-20 mA Signal	output,	4-20	mA	(maximum	load	impedance	500	ohms),	per	channel

RS-485 Modbus	format	RS-485	serial	output	of	all	channel	data,	including	gas	reading	and	alarm	status.

Display Four	line	OLED	display

Audible Built-in	audible	alarm,	94	dB,	mounted	on	enclosure
Coded	output:		pulsing	=	gas	alarm,	steady	=	fail

Visual
1. Alarm	LED’s	(on	Display	PCB)

• Alarm	1	=	yellow					•	Alarm	2	=	orange					•	Alarm	3	=	red					•	Fail	=	yellow
2. Green	Pilot	LED	to	indicate	AC	power	connected	(on	Display	PCB)
3. An	optional	24	VDC	NEMA	4X	strobe	mounted	to	top	of	case.

Approvals CSA	Certified	to	CSA	C22.2		No.	61010-1-12		and		UL61010-1

Warranty One	year	materials	and	workmanship
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www.rkiinstruments.comGas Detection For Life

 RKI Instruments, Inc.  |  33248 Central Ave. Union City, CA  94587  |  Phone (800) 754-5165  |  (510) 441-5656  |  Fax (510) 441-5650 

World Leader In Gas Detection & Sensor Technology

The RKI M2A™ is a state-of-the-art transmitter that can operate as an independent, stand-alone monitor or as part of 
an integrated system. The M2A connects with an analog or digital signal to virtually any controller, PLC, or DCS. Setup 
procedures are simplified with user friendly push buttons and OLED menus. It utilizes a magnetic wand technique for 
performing non-intrusive calibration. The M2A provides an automatic zero drift correction feature, which results in more 
stable readings and reduces the need for adjustments due to sensor aging.
The housing of the M2A does not need to be opened for zeroing or calibration, making it unnecessary to declassify 
the area for routine maintenance. It is designed so that a complete field calibration can be performed by one person. 
Sensor construction is rated Class I, Div. 1 Groups B, C, D for flammables, CO, H2S, O2, and CO2, and Class I, Div. 
2 for all other toxics.
The transmitter provides a 4-20 mA output in addition to a Modbus digital output. It also has two levels of alarms with 
relays, plus a fail alarm with relay. A digital display of the gas concentration, as well as alarm and status lights, can be 
viewed through the front window.
The toxic sensors are electrochemical type plug-in sensors, which provide high specificity, fast response, and long life. 
The plug-in design allows quick replacement in the field with no tools required. Toxic sensors are designed for use in 
Class I, Div. 2 hazardous locations. Sensors available for NH3, AsH3, Cl2, ClO2, HCN, PH3, and SO2
The M2A represents the latest leading edge technology in sensor / transmitters today.

Direct Interface with Beacon 110 / 200 / 410A / 800 Controllers

M2A Wiring Matrix

Number 
of 

Wires to 
Controller

Maximum Distance to Controller

18 AWG 
wire

16 AWG 
wire

14 AWG 
wire

M2A 
Transmitter 3 2500 ft. 5,000 ft. 8,000 ft.

AVAILABLE ACCESSORIES
FO22-2012/1000

Authorized Distributor:

M2A STAND ALONE TRANSMITTER

Made in the USA

— Operates with or without a controller
— Direct digital readout with OLED 
 cold temperature display
— Available gases include 
  ◦ LEL, O2, H2S, CO, CO2, and 100% Vol CH4

  ◦ Toxic gases include NH3, AsH3, Cl2, ClO2, HCN, & SO2 
— Infrared sensor for combustibles and CO2
— 4-20 mA & digital Modbus outputs standard
— 2 fully programmable alarm relays & fail relay
— Non-intrusive calibration via magnetic wand
— Explosion proof construction
— Patented water repellent sensor cover
— User friendly setup, push buttons & OLED  
 menus
— Long-life sensors (2 + years typical) 

Calibration kits

Air aspirator adaptors / panelsFlow through adaptors

Calibration adaptorsRemote horns & lights

Remote Mount 
Calibration Adaptor
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*  Sensor being phased  
 out, use CT-7 type   
 when possible.

M2A Toxic Transmitter Sensor Ordering Information

Part Number With J-Box Gas Range Resolution Sensor Type
65-2670RK-NH3-75 Ammonia (NH3) 0 -  75.0 ppm 0.1 ppm CT-7
65-2670-NH3-1 Ammonia (NH3) 0 -  100 ppm 1 ppm CT-7
65-2670-NH3-2 Ammonia (NH3) 0 -  200 ppm 1 ppm CT-7
65-2670-NH3-5 Ammonia (NH3) 0 -  500 ppm 1 ppm CT-7
65-2648RK-AsH3 Arsine (AsH3) 0 -  1.50 ppm 0.1 ppm ESM -01
65-2670RK-CL2-3 Chlorine (Cl2) 0 -  3.00 ppm 0.01 ppm CT-7
65-2670RK-CL2-10 Chlorine (Cl2) 0 -  10.0 ppm 0.1 ppm CT-7
65-2670RK-CLO2 Chlorine Dioxide (ClO2) 0 -  1.00 ppm 0.01 ppm CT-7
65-2648RK-HCN Hydrogen Cyanide (HCN) 0 -  15.0 ppm 0.1 ppm ESM -01
65-2648RK-PH3 Phosphine (PH3) 0 -  1.00 ppm 0.01 ppm ESM -01
65-2648RK-SO2 Sulfur Dioxide (SO2) 0 -  6.00 ppm 0.01 ppm ESM -01

www.rkiinstruments.com

*Partial pressure sensor for helium (He) applications. Consult factory for details.

Combustibles LEL
H2 Specific

O2
Oxygen

H2S
Hydrogen Sulfide

CO
Carbon Monoxide

CH4
Methane

HC
Hydrocarbons

CO2
Carbon DioxideLEL PPM

Pa
rt 

# UL 65-2640RK 65-2647RK 65-2641RK
65-2643RK-05 65-2645RK-05 65-2646RK-05 65-2649RK-CH4

65-2658RK-CH4 65-2649RK-HC

65-2660RK-02
65-2660RK-03
65-2660RK-05
65-2660RK-10CSA 65-2640RK-05 65-2647RK-05 65-2641RK-05

Sensors Catalytic Galvanic cell Electrochemical Infrared

Measuring Ranges 0 - 100% 
LEL

0 - 9000 
ppm
CH4

0 - 100% 
LEL 0 - 25.0% Vol. 0 - 100 ppm 0 - 300 ppm 0 - 100% LEL

0 - 100% Vol. 0 - 100% LEL

-02 0 - 5000 ppm
-03
-05

0 - 5% Vol.
0 - 50% Vol.

-10 0 - 100% Vol.

Resolution 1% LEL 20 ppm 1% LEL 0.1% Vol. 1 ppm 1% LEL / 1% Vol.
20 ppm / 0.01% 
Vol / 0.1% Vol. / 

1% Vol.  
Lower Detectable 

Limit (LDL) 2% of full scale 0.1% Vol. 2% of full scale

Max Current Draw 
(24VDC)

160 mA with alarm 1 and alarm 2 active 
and all relays energized

125 mA with alarm 1 and alarm 2
active and all relays energized

160 mA with alarm 1 and alarm 2
active and all relays energized

Response Time 
(T-90) 35 Seconds or less 90 Seconds 

or less
60 Seconds 

or less
90 Seconds 

or less  30 Seconds or less

Life Expectancy 2 to 3 years with normal 
service

3 to 5 years with 
normal service 2 to 3 years with normal service 5 years plus with normal service

Accuracy 
(which ever is 

greater)
± 5% of reading or ± 2% of full scale ± 0.5% Vol. O2

± 5% of 
reading or 

± 2 ppm H2S

± 5% of 
reading or 

± 5 ppm CO
± 5% of reading or ± 2 % of full scale

Weather Resistant Patented water repellent sensor coating

Alarms
Alarm Settings Two fully programmable alarm set points, increasing / decreasing, latching /  

self-resetting, on delays, off delays, normally energized or de-energized

Alarm Indication Visual LEDs. Alarm 1, Amber; Alarm 2, Red; Fail, Red

Relays 5 amp form ‘C’ contacts for alarm 1, alarm 2, and fail

Physical
Dimensions Height: 8.5” (215 mm), Width: 5.2” (132 mm), Depth: 4.5” (114 mm)

Display Alphanumeric OLED display. 8 characters per line;  
2 lines for gas concentration readout, plus user-friendly calibration and setup

Enclosure Explosion proof for Class I, Div 1, Groups B, C, D.

Enclosure Rating NEMA 4X, explosion proof, watertight, cast aluminum with o-ring seal and epoxy powder coating

Controls Magnet used for calibration functions. Calibrates without opening the housing.  
Internal push-button controls also available for calibration and setup

Operating Environment
Operating 

Temperature
-40°F to 167°F
-40°C to 75°C

-4°F to 113°F 
-20°C to 45°C

-40°F to 104°F
-40°C to 40°C

23°F to 104°F
-5°C to 40°C

-40°F to 122°F
-40°C to 50°C

Relative Humidity 5 - 95% RH non-condensing

Location Indoor or outdoor. Explosion proof for Class I, Div. 1, Groups B, C, D.

Operating 
Voltage

10 VDC - 30 VDC

Outputs
Analog Linear 4-20 mA signal, into 1000 ohms impedance max (24DC), 0 - 500 ohms max (12VDC) corresponding to 0 - full scale

Digital Modbus RTU output standard, fully configurable, 2-wire RS-485, 1200 to 19.2k baud

Approvals

65-2640RK 
UL

65-2641RK
UL

C CSA US C UL US65-2640RK-05 
C CSA US

65-2641RK-05 
C CSA US

Controllers Beacon 110, Beacon 200, Beacon 410A, Beacon 800 as well as most DCS / PLC systems 

Warranty One year material and workmanship

O2
Oxygen

H2S
Hydrogen Sulfide

CO
Carbon Monoxide

Toxics
See Chart Below

CO2
Carbon Dioxide

Part# 65-2666RK
*65-2644RK 65-2662RK 65-2663RK See Chart Below

65-2661RK-02
65-2661RK-03
65-2661RK-05
65-2661RK-10

Sensors Galvanic cell Electrochemical Infrared

Measuring Ranges 0-25% Vol.  0-100 ppm 0-300 ppm See Chart Below

-02 0 - 5000 ppm
-03
-05

0 - 5% Vol.
0 - 50% Vol.

-10 0 - 100% Vol.
Resolution 0.1% Vol. 1 ppm See Chart Below 20 ppm / 0.01% Vol. / 0.1% Vol. / 1%Vol.  

Lower Detectable Limit (LDL) 0.1% Vol. 2% of full scale
Response Time (T-90) 35 Seconds or less 60 Seconds or less 30 Seconds or less

Max Current Draw (24VDC) 125 mA with alarm 1 and alarm 2 active and all relays energized 160 mA with alarm 1 and alarm 2 active and 
all relays energized

Life Expectancy 2 to 3 years with normal service 5 years plus
Accuracy 

(which ever is greater) ± 0.5% Vol. O2 ± 5% of reading or 
± 2 ppm H2S

± 5% of reading or 
± 5 ppm CO

± 10% of reading or 
± 5% of full scale

± 5% of reading or 
± 2% of full scale

Alarms
Alarm Settings Two fully programmable alarm set points, increasing / decreasing, latching / 

self-resetting, on delays, off delays, normally energized or de-energized,
Alarm Indication Visual LEDs. Alarm 1=Amber; Alarm 2=Red; Fail=Red

Relays 5 Amp form ‘C’ contacts for alarm 1, alarm 2, and fail

Physical
Dimensions Height: 8.5” (215 mm), Width: 5.2” (132 mm), Depth: 4.5” (114 mm)

Display Alphanumeric OLED display. 8 characters per line;  
2 lines for gas concentration readout, plus user-friendly calibration and setup

Sensor Rating Non explosion proof construction, designed for Class I, Div. 2, Groups B, C, D (no certification)

Housing J-Box NEMA 4X, explosion proof, watertight, cast aluminum with o-ring seal and epoxy powder coating

Controls Magnet used for calibration functions. Calibrates without opening the housing.  
Internal push-button controls also available for calibration and setup

Sensor Aluminum / Plastic (non explosion proof)

Operating Environment
Operating Temperature -4°F to 113°F 

-20°C to 45°C
-40°F to 104°F
-40°C to 40°C

23°F to 104°F
-5°C to 40°C

14°F to 104°F 
-10°C to 40°C 

-40°F to 122°F 
-40°C to 50°C

Relative Humidity 5 - 95% RH non-condensing
Location Indoor or outdoor

Operating Voltage 10 VDC - 30 VDC 

Outputs
Analog Linear 4-20 mA signal, into 1000 ohms impedance max (24DC), 0 - 500 ohms max (12VDC) corresponding to 0 - full scale
Digital Modbus RTU output standard, fully configurable, 2-wire RS-485, 1200 to 19.2k baud

Controllers Beacon 110, Beacon 200, Beacon 410A, Beacon 800 as well as most DCS / PLC systems 

Warranty One year materials and workmanship

M2A Stand Alone Transmitter M2A Stand Alone Transmitter(800) 754-5165

CT-7ESM-01

Explosion Proof Class I, Div. 1 , Groups B, C, D Class I, Div. 2 Toxic Gas Transmitters
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*  Sensor being phased  
 out, use CT-7 type   
 when possible.

M2A Toxic Transmitter Sensor Ordering Information

Part Number With J-Box Gas Range Resolution Sensor Type
65-2670RK-NH3-75 Ammonia (NH3) 0 -  75.0 ppm 0.1 ppm CT-7
65-2670-NH3-1 Ammonia (NH3) 0 -  100 ppm 1 ppm CT-7
65-2670-NH3-2 Ammonia (NH3) 0 -  200 ppm 1 ppm CT-7
65-2670-NH3-5 Ammonia (NH3) 0 -  500 ppm 1 ppm CT-7
65-2648RK-AsH3 Arsine (AsH3) 0 -  1.50 ppm 0.1 ppm ESM -01
65-2670RK-CL2-3 Chlorine (Cl2) 0 -  3.00 ppm 0.01 ppm CT-7
65-2670RK-CL2-10 Chlorine (Cl2) 0 -  10.0 ppm 0.1 ppm CT-7
65-2670RK-CLO2 Chlorine Dioxide (ClO2) 0 -  1.00 ppm 0.01 ppm CT-7
65-2648RK-HCN Hydrogen Cyanide (HCN) 0 -  15.0 ppm 0.1 ppm ESM -01
65-2648RK-PH3 Phosphine (PH3) 0 -  1.00 ppm 0.01 ppm ESM -01
65-2648RK-SO2 Sulfur Dioxide (SO2) 0 -  6.00 ppm 0.01 ppm ESM -01

www.rkiinstruments.com

*Partial pressure sensor for helium (He) applications. Consult factory for details.

Combustibles LEL
H2 Specific

O2
Oxygen

H2S
Hydrogen Sulfide

CO
Carbon Monoxide

CH4
Methane

HC
Hydrocarbons

CO2
Carbon DioxideLEL PPM

Pa
rt 

# UL 65-2640RK 65-2647RK 65-2641RK
65-2643RK-05 65-2645RK-05 65-2646RK-05 65-2649RK-CH4

65-2658RK-CH4 65-2649RK-HC

65-2660RK-02
65-2660RK-03
65-2660RK-05
65-2660RK-10CSA 65-2640RK-05 65-2647RK-05 65-2641RK-05

Sensors Catalytic Galvanic cell Electrochemical Infrared

Measuring Ranges 0 - 100% 
LEL

0 - 9000 
ppm
CH4

0 - 100% 
LEL 0 - 25.0% Vol. 0 - 100 ppm 0 - 300 ppm 0 - 100% LEL

0 - 100% Vol. 0 - 100% LEL

-02 0 - 5000 ppm
-03
-05

0 - 5% Vol.
0 - 50% Vol.

-10 0 - 100% Vol.

Resolution 1% LEL 20 ppm 1% LEL 0.1% Vol. 1 ppm 1% LEL / 1% Vol.
20 ppm / 0.01% 
Vol / 0.1% Vol. / 

1% Vol.  
Lower Detectable 

Limit (LDL) 2% of full scale 0.1% Vol. 2% of full scale

Max Current Draw 
(24VDC)

160 mA with alarm 1 and alarm 2 active 
and all relays energized

125 mA with alarm 1 and alarm 2
active and all relays energized

160 mA with alarm 1 and alarm 2
active and all relays energized

Response Time 
(T-90) 35 Seconds or less 90 Seconds 

or less
60 Seconds 

or less
90 Seconds 

or less  30 Seconds or less

Life Expectancy 2 to 3 years with normal 
service

3 to 5 years with 
normal service 2 to 3 years with normal service 5 years plus with normal service

Accuracy 
(which ever is 

greater)
± 5% of reading or ± 2% of full scale ± 0.5% Vol. O2

± 5% of 
reading or 

± 2 ppm H2S

± 5% of 
reading or 

± 5 ppm CO
± 5% of reading or ± 2 % of full scale

Weather Resistant Patented water repellent sensor coating

Alarms
Alarm Settings Two fully programmable alarm set points, increasing / decreasing, latching /  

self-resetting, on delays, off delays, normally energized or de-energized

Alarm Indication Visual LEDs. Alarm 1, Amber; Alarm 2, Red; Fail, Red

Relays 5 amp form ‘C’ contacts for alarm 1, alarm 2, and fail

Physical
Dimensions Height: 8.5” (215 mm), Width: 5.2” (132 mm), Depth: 4.5” (114 mm)

Display Alphanumeric OLED display. 8 characters per line;  
2 lines for gas concentration readout, plus user-friendly calibration and setup

Enclosure Explosion proof for Class I, Div 1, Groups B, C, D.

Enclosure Rating NEMA 4X, explosion proof, watertight, cast aluminum with o-ring seal and epoxy powder coating

Controls Magnet used for calibration functions. Calibrates without opening the housing.  
Internal push-button controls also available for calibration and setup

Operating Environment
Operating 

Temperature
-40°F to 167°F
-40°C to 75°C

-4°F to 113°F 
-20°C to 45°C

-40°F to 104°F
-40°C to 40°C

23°F to 104°F
-5°C to 40°C

-40°F to 122°F
-40°C to 50°C

Relative Humidity 5 - 95% RH non-condensing

Location Indoor or outdoor. Explosion proof for Class I, Div. 1, Groups B, C, D.

Operating 
Voltage

10 VDC - 30 VDC

Outputs
Analog Linear 4-20 mA signal, into 1000 ohms impedance max (24DC), 0 - 500 ohms max (12VDC) corresponding to 0 - full scale

Digital Modbus RTU output standard, fully configurable, 2-wire RS-485, 1200 to 19.2k baud

Approvals

65-2640RK 
UL

65-2641RK
UL

C CSA US C UL US65-2640RK-05 
C CSA US

65-2641RK-05 
C CSA US

Controllers Beacon 110, Beacon 200, Beacon 410A, Beacon 800 as well as most DCS / PLC systems 

Warranty One year material and workmanship

O2
Oxygen

H2S
Hydrogen Sulfide

CO
Carbon Monoxide

Toxics
See Chart Below

CO2
Carbon Dioxide

Part# 65-2666RK
*65-2644RK 65-2662RK 65-2663RK See Chart Below

65-2661RK-02
65-2661RK-03
65-2661RK-05
65-2661RK-10

Sensors Galvanic cell Electrochemical Infrared

Measuring Ranges 0-25% Vol.  0-100 ppm 0-300 ppm See Chart Below

-02 0 - 5000 ppm
-03
-05

0 - 5% Vol.
0 - 50% Vol.

-10 0 - 100% Vol.
Resolution 0.1% Vol. 1 ppm See Chart Below 20 ppm / 0.01% Vol. / 0.1% Vol. / 1%Vol.  

Lower Detectable Limit (LDL) 0.1% Vol. 2% of full scale
Response Time (T-90) 35 Seconds or less 60 Seconds or less 30 Seconds or less

Max Current Draw (24VDC) 125 mA with alarm 1 and alarm 2 active and all relays energized 160 mA with alarm 1 and alarm 2 active and 
all relays energized

Life Expectancy 2 to 3 years with normal service 5 years plus
Accuracy 

(which ever is greater) ± 0.5% Vol. O2 ± 5% of reading or 
± 2 ppm H2S

± 5% of reading or 
± 5 ppm CO

± 10% of reading or 
± 5% of full scale

± 5% of reading or 
± 2% of full scale

Alarms
Alarm Settings Two fully programmable alarm set points, increasing / decreasing, latching / 

self-resetting, on delays, off delays, normally energized or de-energized,
Alarm Indication Visual LEDs. Alarm 1=Amber; Alarm 2=Red; Fail=Red

Relays 5 Amp form ‘C’ contacts for alarm 1, alarm 2, and fail

Physical
Dimensions Height: 8.5” (215 mm), Width: 5.2” (132 mm), Depth: 4.5” (114 mm)

Display Alphanumeric OLED display. 8 characters per line;  
2 lines for gas concentration readout, plus user-friendly calibration and setup

Sensor Rating Non explosion proof construction, designed for Class I, Div. 2, Groups B, C, D (no certification)

Housing J-Box NEMA 4X, explosion proof, watertight, cast aluminum with o-ring seal and epoxy powder coating

Controls Magnet used for calibration functions. Calibrates without opening the housing.  
Internal push-button controls also available for calibration and setup

Sensor Aluminum / Plastic (non explosion proof)

Operating Environment
Operating Temperature -4°F to 113°F 

-20°C to 45°C
-40°F to 104°F
-40°C to 40°C

23°F to 104°F
-5°C to 40°C

14°F to 104°F 
-10°C to 40°C 

-40°F to 122°F 
-40°C to 50°C

Relative Humidity 5 - 95% RH non-condensing
Location Indoor or outdoor

Operating Voltage 10 VDC - 30 VDC 

Outputs
Analog Linear 4-20 mA signal, into 1000 ohms impedance max (24DC), 0 - 500 ohms max (12VDC) corresponding to 0 - full scale
Digital Modbus RTU output standard, fully configurable, 2-wire RS-485, 1200 to 19.2k baud

Controllers Beacon 110, Beacon 200, Beacon 410A, Beacon 800 as well as most DCS / PLC systems 

Warranty One year materials and workmanship

M2A Stand Alone Transmitter M2A Stand Alone Transmitter(800) 754-5165

CT-7ESM-01

Explosion Proof Class I, Div. 1 , Groups B, C, D Class I, Div. 2 Toxic Gas Transmitters
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www.rkiinstruments.comGas Detection For Life

 RKI Instruments, Inc.  |  33248 Central Ave. Union City, CA  94587  |  Phone (800) 754-5165  |  (510) 441-5656  |  Fax (510) 441-5650 

World Leader In Gas Detection & Sensor Technology

The RKI M2A™ is a state-of-the-art transmitter that can operate as an independent, stand-alone monitor or as part of 
an integrated system. The M2A connects with an analog or digital signal to virtually any controller, PLC, or DCS. Setup 
procedures are simplified with user friendly push buttons and OLED menus. It utilizes a magnetic wand technique for 
performing non-intrusive calibration. The M2A provides an automatic zero drift correction feature, which results in more 
stable readings and reduces the need for adjustments due to sensor aging.
The housing of the M2A does not need to be opened for zeroing or calibration, making it unnecessary to declassify 
the area for routine maintenance. It is designed so that a complete field calibration can be performed by one person. 
Sensor construction is rated Class I, Div. 1 Groups B, C, D for flammables, CO, H2S, O2, and CO2, and Class I, Div. 
2 for all other toxics.
The transmitter provides a 4-20 mA output in addition to a Modbus digital output. It also has two levels of alarms with 
relays, plus a fail alarm with relay. A digital display of the gas concentration, as well as alarm and status lights, can be 
viewed through the front window.
The toxic sensors are electrochemical type plug-in sensors, which provide high specificity, fast response, and long life. 
The plug-in design allows quick replacement in the field with no tools required. Toxic sensors are designed for use in 
Class I, Div. 2 hazardous locations. Sensors available for NH3, AsH3, Cl2, ClO2, HCN, PH3, and SO2
The M2A represents the latest leading edge technology in sensor / transmitters today.

Direct Interface with Beacon 110 / 200 / 410A / 800 Controllers

M2A Wiring Matrix

Number 
of 

Wires to 
Controller

Maximum Distance to Controller

18 AWG 
wire

16 AWG 
wire

14 AWG 
wire

M2A 
Transmitter 3 2500 ft. 5,000 ft. 8,000 ft.

AVAILABLE ACCESSORIES
FO22-2012/1000

Authorized Distributor:

M2A STAND ALONE TRANSMITTER

Made in the USA

— Operates with or without a controller
— Direct digital readout with OLED 

cold temperature display
— Available gases include 

◦ LEL, O2, H2S, CO, CO2, and 100% Vol CH4

◦ Toxic gases include NH3, AsH3, Cl2, ClO2, HCN, & SO2 
— Infrared sensor for combustibles and CO2
— 4-20 mA & digital Modbus outputs standard
— 2 fully programmable alarm relays & fail relay
— Non-intrusive calibration via magnetic wand
— Explosion proof construction
— Patented water repellent sensor cover
— User friendly setup, push buttons & OLED  

menus
— Long-life sensors (2 + years typical) 

Calibration kits

Air aspirator adaptors / panelsFlow through adaptors

Calibration adaptorsRemote horns & lights

Remote Mount 
Calibration Adaptor
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Carbon Monoxide (CO) is a colorless, odorless, tasteless gas,
which is very toxic and nearly impossible to detect without the
use of sensing equipment.  Carbon Monoxide can be
absorbed into the body's bloodstream nearly 10 times faster
than pure oxygen.  Thus it can limit the body's ability to
absorb oxygen whenever carbon monoxide is present, even in
small amounts.  This reduced ability of the body to absorb
oxygen is known as chemical asphyxiation and it can result in
death whenever carbon monoxide is present in small
quantities over a period of time.  

Facts and Concerns about Carbon Monoxide (CO) of CO Poisoning

mptoms are related to carbon monoxide poisoning
iscussed with all members of the household:

 nausea, vomiting, fatigue (often described as "flu-
.

re
g headache, drowsiness, confusion, rapid heart rate.

re
s, convulsions, cardiopulmonary failure, death.

Sources of CO Gas

Carbon monoxide results from 
of carbon-based fuels such as n
wood, coal, heating oil, kerosen
propane.  Many of these fules c
the home, for example in kitche
water heaters, fireplaces, porta
grills and automobiles.  If incom
occurs in any of these devices a
vented to the outside, the dang
exists.    

Add to Cart

3-in-1 detector.
Senses dangerous levels of Carbon Monoxide, Propane and
Methane Gas.
Two independent 85dB alarm sounds, one for CO, the other for
methane/liquid propane.
Every detector has computerized calibration to help eliminate
false alarms.
Built-in self-dagnostics assures the unit is operating properly.
Easily plugs into any standard 110-120v AC electrical outlet and
samples the air every 2  1/2 minutes.
Lock tab feature makes the detector tampor proof.
5 year warranty.

 Carbon Monoxide, Propane and 
 Methane Gas Detector 
  Model No. HS80504

USD
$64.95

Detects dangerous levels of Methane and Propane Gas.
Computerized calibration helps eliminate false alarms.
Built-in self-diagnotics asures the unit is operating properly.
Eassily plugs into any standard 110-120v AC electrical outlet and
samples the air every 2 1/2 minutes.
Lock tab feature makes the detector tamper proof.
Advanced surface mount circuitry.
Powerful 85dB Alarm.
5 year warranty. 

 Combustible Gas Detector
    

   Model No. HS80501
USD
$57.95

This area is 100% editable and
you can use it to say whatever you

wish to your website visitors. All
the images are fully editable so

you can add your own to
customize each page.

This area is 100% editable and
you can use it to say whatever you

wish to your website visitors. All
the images are fully editable so

you can add your own to
customize each page.

This area is 100% editable and
you can use it to say whatever you

wish to your website visitors. All
the images are fully editable so

you can add your own to
customize each page.

Manual
Manual

Add to Cart
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These types of gases are used to fuel a variety of common appliances
found in the home.  Cooking stoves/ovens, hot-water heaters, clothes
dryers, space heaters, fireplace starters and heating furnaces are the
most common gas-fuel burning appliances.  Natural gas and propane
can cause devasting explosions from even the smallest leaks from any
of these appliances.  

Such as natural gas (methane) and LPG gas (propane).

DISASTROUS EXPLOSIONS CAN OCCUR FROM LEAKS OF COMBUSTIBLE GASES

ress:
9 Remico Street SW
ndville, MI.  49418

616-530-6540

Stay connected, give us your e-
we promise no spam!

and pets may be the first affected by CO poisoning.

I'm not a robot

Priva

Su

E-mail
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Fantech externa l ro to r motor

I M P R O V I N G I N D O O R A I R Q U A L I T Y T H R O U G H B E T T E R V E N T I L A T I O N
w w w. f a n t e c h . n e t

HP SERIES
FANS FOR RADON APPLICATIONS
WITH IMPROVED UV RESISTANCE!

TRUST THE INDUSTRY STANDARD.
HERE’S WHY:

Don’t put your reputation at stake by installing a fan you know
won't perform like a Fantech! For nearly twenty years, Fantech
has manufactured quality ventilation equipment for Radon
applications. Fantech is the fan
Radon contractors have
turned to in over
1,000,000 successful
Radon installations
worldwide.

FANTECH HP SERIES FANS MEET
THE CHALLENGES OF RADON APPLICATIONS:
HOUSING
• UV resistant, UL Listed durable plastic
• UL Listed for use in commercial applications
• Factory sealed to prevent leakage
• Watertight electrical terminal box
• Approved for mounting in wet locations - i.e. Outdoors
MOTOR
• Totally enclosed for protection
• High efficiency EBM motorized impeller
• Automatic reset thermal overload protection
• Average life expectancy of 7-10 years

under continuous load conditions
RELIABILITY
• Five Year Full Factory Warranty
• Over 1,000,000 successful radon installations worldwide
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PERFORMANCE CURVES
Fantech provides you with independently
tested performance specifications.

The performance curves shown in this brochure are
representative of the actual test results recorded at
Texas Engineering Experiment Station/Energy Systems
Lab, a recognized testing authority for HVI. Testing was
done in accordance with AMCA Standard 210-85 and
HVI 916 Test Procedures. Performance graphs show air
flow vs. static pressure.
Use of HP Series fans in low resistance applications such as bathroom venting will result in
elevated sound levels. We suggest FR Series or other Fantech fans for such applications.

HP Series Fans are Specially
Designed with Higher
Pressure Capabilities for
Radon Mitigation Applications

MOST RADON MITIGATORS WHO PREVIOUSLY USED THE FANTECH
FR SERIES FANS HAVE SWITCHED TO THE NEW HP SERIES.

Fan
Model

HP2133
HP2190
HP175
HP190
HP220

Wattage
Range
14 - 20
60 - 85
44 - 65
60 - 85

85 - 152

Max.
Amps

CFM vs. Static Pressure in Inches W.G.

0.17
0.78
0.57
0.78
1.30

Max.
Ps

0.84
1.93
1.66
2.01
2.46

0"
134
163
151
157
344

0.5"
68

126
112
123
260

0.75"
19
104
91
106
226

1.0"
-

81
70
89
193

1.25"
-

58
40
67
166

1.5"
-

35
12
45
137

1.75"
-

15
-

18
102

2.0"
-
-
-
1
58

Volts

115
115
115
115
115

HP2133 – For applications where lower pressure and flow are needed.
Record low power consumption of 14-20 watts! Often used where there is
good sub slab communication and lower Radon levels.

HP2190 – Performance like the HP190 but in a smaller housing.
Performance suitable for the majority of installations.
Fans are attached to PVC pipe using flexible couplings.
For 4” PVC pipe use Indiana Seals #156-44, Pipeconx PCX 56-44 or equivalent.
For 3” PVC pipe use Indiana Seals #156-43, Pipeconx PCX 56-43 or equivalent.
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NOTE:
Installations that will result in condensate forming in the outlet ducting should have a condensate
bypass installed to route the condensate outside of the fan housing. Conditions that are likely to
produce condensate include but are not limited to: outdoor installations in cold climates, long lengths
of outlet ducting, high moisture content in soil and thin wall or aluminum outlet ducting. Failure to
install a proper condensate bypass may void any warranty claims.

HP FEATURES INCLUDE
• Improved UV resistant housings

approved for commercial
applications.

• UL Approved for Wet
Locations (Outdoors)

• Sealed housings and wiring boxes
to prevent Radon leakage or water penetration

• Energy efficient permanent split capacitor motors
• External wiring box
• Full Five Year Factory Warranty

PERFORMANCE DATA

HP2133 & HP2190 RADON MITIGATION FANS

Tested with 4" ID duct and standard couplings.
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HP175 – The economical choice where slightly less air flow is needed. Often
used where there is good sub slab communication and lower Radon levels.

HP190 – The standard for Radon Mitigation. Ideally tailored performance
curve for a vast majority of your mitigations.
Fans are attached to PVC pipe using flexible couplings.
For 4” PVC pipe use Indiana Seals #151-44, Pipeconx PCX 51-44 or equivalent.
For 3” PVC pipe use Indiana Seals #156-43, Pipeconx PCX 56-43 or equivalent.
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HP220

Tested with 4" ID duct and standard couplings.

Tested with 6" ID duct and standard couplings.

HP220 RADON MITIGATION FAN

HP175 & HP190 RADON MITIGATION FANS

HP 220 – Excellent choice for systems with elevated radon levels,
poor communication, multiple suction points and large subslab footprint.
Replaces FR 175.
Fans are attached to PVC pipe using flexible couplings.
For 4” PVC pipe use Indiana Seals #156-64, Pipeconx PCX 56-64 or equivalent.
For 3” PVC pipe use Indiana Seals #156-63, Pipeconx PCX 56-63 or equivalent.
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DURING ENTIRE WARRANTY PERIOD:
FANTECH will replace any fan which has a factory defect in workmanship or
material. Product may need to be returned to the Fantech factory, together with a
copy of the bill of sale and identified with RMA number.

FOR FACTORY RETURN YOU MUST:
• Have a Return Materials Authorization (RMA) number. This may be obtained by calling FANTECH

either in the USA at 1.800.747.1762 or in CANADA at 1.800.565.3548. Please have bill of sale available.
• The RMA number must be clearly written on the outside of the carton, or the carton will be refused.
• All parts and/or product will be repaired/replaced and shipped back to buyer; no credit will be issued.
OR
The Distributor may place an order for the warranty fan and is invoiced.
The Distributor will receive a credit equal to the invoice only after product is returned prepaid and veri-
fied to be defective.
FANTECH WARRANTY TERMS DO NOT PROVIDE FOR REPLACEMENT WITHOUT CHARGE PRIOR TO
INSPECTION FOR A DEFECT. REPLACEMENTS ISSUED IN ADVANCE OF DEFECT INSPECTION ARE
INVOICED, AND CREDIT IS PENDING INSPECTION OF RETURNED MATERIAL. DEFECTIVE MATERIAL
RETURNED BY END USERS SHOULD NOT BE REPLACED BY THE DISTRIBUTOR WITHOUT CHARGE TO
THE END USER, AS CREDIT TO DISTRIBUTOR’S ACCOUNT WILL BE PENDING INSPECTION AND VERIFI-
CATION OF ACTUAL DEFECT BY FANTECH.
THE FOLLOWING WARRANTIES DO NOT APPLY:
• Damages from shipping, either concealed or visible. Claim must be filed

with freight company.

• Damages resulting from improper wiring or installation.
• Damages or failure caused by acts of God, or resulting from improper consumer procedures, such as:
1. Improper maintenance
2. Misuse, abuse, abnormal use, or accident, and
3. Incorrect electrical voltage or current.
• Removal or any alteration made on the FANTECH label control number or date of manufacture.
• Any other warranty, expressed, implied or written, and to any consequential or incidental damages, loss or

property, revenues, or profit, or costs of removal, installation or reinstallation, for any breach of warranty.
WARRANTY VALIDATION
• The user must keep a copy of the bill of sale to verify purchase date.
• These warranties give you specific legal rights, and are subject to an applicable consumer

protection legislation. You may have additional rights which vary from state to state.

DISTRIBUTED BY:

a

d2 d1

b c

ø D

FR Series performance is shown with ducted outlet. Per HVI’s Certified Ratings Program, charted air flow performance has been derated by a factor based on actual test results and the certified rate at .2 inches WG.
* Also available with 8" duct connection. Model FR 250-8. Special Order.

model

FR100
FR110
FR125
FR140
FR150
FR160
FR200
FR225
FR250

øD

9 1/2
9 1/2
9 1/2

11 3/4
11 3/4
11 3/4
13 1/4
13 1/4
13 1/4

d1

3 7/8
3 7/8

–
5 7/8
5 7/8
5 7/8
7 7/8
7 7/8

–

d2

4 7/8
4 7/8
4 7/8
6 1/4
6 1/4
6 1/4
9 7/8
9 7/8
9 7/8

a

6 1/8
6 1/8
6 1/8
5 7/8
5 7/8
6 3/8
6 1/4
6 1/4
6 1/4

b

7/8
7/8
7/8
1
1
1

1 1/2
1 1/2

–

c

7/8
7/8
–

7/8
7/8
7/8

1 1/2
1 1/2
1 1/2

All dimensions in inches

Fan
Model

Energy
Star

Rated
Watts

Wattage
Range

Max.
Amps

Max.
Ps

Duct
Dia.RPM Volts 0" .2" .4" .6" .8" 1.0" 1.5"

FR100 2950 120 21.2 13 - 22 0.18 137 110 83 60 21 - - 0.90" 4"
FR125 2950 115 18 15 - 18 0.18 148 120 88 47 - - - 0.79" 5"
FR150 2750 120 71 54 - 72 0.67 263 230 198 167 136 106 17 1.58" 6"
FR160 - 2750 115 129 103 - 130 1.14 289 260 233 206 179 154 89 2.32" 6"
FR200 2750 115 122 106 - 128 1.11 408 360 308 259 213 173 72 2.14" 8"
FR225 3100 115 137 111 - 152 1.35 429 400 366 332 297 260 168 2.48" 8"
FR250* - 2850 115 241 146 - 248 2.40 649 600 553 506 454 403 294 2.58" 10"

CFM vs. Static Pressure in Inches W.G.

United States 10048 Industrial Blvd. • Lenexa, KS 66215 • 1.800.747.1762 • www.fantech.net
Canada 50 Kanalflakt Way • Bouctouche, NB E4S 3M5 • 1.800.565.3548 • www.fantech.net

Fantech, reserves the right to modify, at any time and without notice, any or all of its products’ features, designs, components and specifications to maintain their technological leadership position.

Item #: 411741
Rev Date: 021010

FR SERIES
THE ORIGINAL MITIGATOR

DIMENSIONAL DATA

PERFORMANCE DATA

NOTE:
Installations that will result in condensate forming in the outlet ducting should have a condensate bypass installed to route the condensate outside of the fan housing. Conditions that are likely to produce
condensate include but are not limited to: outdoor installations in cold climates, long lengths of outlet ducting, high moisture content in soil and thin wall or aluminum outlet ducting. Failure to install a proper con-
densate bypass may void any warranty claims.
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POOL

1-ft PROTECTIVE TOPSOIL

60-mil HDPE LINER
2-ft COMPACTED CLAY-RICH SOIL

SOIL & DEBRIS (WASTE)

NATIVE SOIL
ESTIMATED 15 to 20 ft bgs

SQ Environmental, LLC

FIGURE 1

POOL LINER CROSS-SECTION DETAIL

TEXAS STAR PROPERTY
11450 TRINITY BLVD

EULESS, TEXAS 76040
SCALE: DATE: PN:

NOT TO SCALE JUL 2024 1098.015.003

NOTES
1. 2-ft COMPACTED CLAY-RICH SOIL MUST HAVE PERMEABILITY NO GREATER THAN 1x10-7 cm/sec.

8/1/2024
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NATIVE SOIL

UNPAVEDPAVED

INITIAL COMPACTED BACKFILL

FINAL BACKFILL

TRENCH PIPE

30-mil HDPE LINER
INSTALLED ON BASE & SIDES OF TRENCH

LINER OVERLAPPED & SEALED AT TOP

SQ Environmental, LLC

FIGURE 2

UTILITY TRENCH SECTION DETAIL

TEXAS STAR PROPERTY
11450 TRINITY BLVD

EULESS, TEXAS 76040
SCALE: DATE: PN:

NOT TO SCALE JUL 2024 1098.015.003

NOTES
1. UTILITY TRENCH LINER DETAIL WILL APPLY TO ALL UTILITY LINES INCLUDING WATER LINES AND SANITARY SEWER PIPING.
2. ELECTRICAL CONDUIT TRENCHES WILL NOT REQUIRE THESE UTILITY TRENCH DETAILS.

8/1/2024
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SOIL & POSSIBLE DEBRIS (WASTE)
ESTIMATED 15 to 20 ft bgs

IF DEBRIS (WASTE) IS EXPOSED DURING EXCAVATION OF ELEVATOR PIT,
A 2-ft LAYER OF CLAYEY SOIL, COMPACTED IN LAYERS
NO MORE THAN 6 INCHES IN THICKNESS,
WILL BE PLACED IN THE BOTTOM OF THE PIT EXCAVATION.

ELEVATOR PIT EXCAVATION

GROUND SURFACE

NATIVE SOIL

SQ Environmental, LLC

FIGURE 3

TEXAS STAR PROPERTY
11450 TRINITY BLVD

EULESS, TEXAS 76040
SCALE: DATE: PN:

NOT TO SCALE JUL 2024 1098.015.003

ELEVATOR PIT SECTION DETAIL
8/1/2024
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12 STRUCTURES GAS MONITORING, SITE OPERATING, 
SAFETY & EVACUATION PLAN 

A VMS (provided in Attachment 9) designed in accordance with 30 TAC 330.957(m) will be installed during 
development and construction of the four buildings on the subject property, which will direct any vapors 
(methane or other) out from beneath the buildings, and the vapors monitored to verify that there is no vapor 
accumulation beneath the buildings.  Methane sensors will also be located within the buildings.  The 
Methane Monitoring Plan provided in Attachment 12 includes the requirements of a Structures Gas 
Monitoring Plan (SGMP), Site Operating Plan, and Safety and Evacuation Plan related to the VMS and 
subject property. 
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ATTACHMENT 12 
METHANE MONITORING PLAN 
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STRUCTURES GAS MONITORING PLAN 

This SGMP fulfills the requirements of 30 TAC §330.957(t). It will be part of the operating record for the 
development permit. A copy of this information will be maintained onsite throughout the life of the facility. 
The SGMP includes a VMS with an impermeable barrier installed below the structures with vent risers 
located adjacent to the buildings. This system will allow any vapors (methane or other) that migrate though 
the soil to the area beneath the structures to be vented outside of the structure, as shown in Section 9. A 
monitoring system will be installed within the VMS piping network beneath the buildings that will include 
controller units and remote sensors that can detect methane and other explosive gases at concentrations 
below 1% by volume (BV) or 20% of the Lower Explosive Limit (LEL). This system will have audible and 
visual alarms that will trigger if methane concentrations exceed 1% beneath a building. The monitoring 
system is intended to confirm that the concentration of vapor (methane or other) beneath the facility 
structures does not exceed 20% of the LEL.  Methane sensors will also be installed within the buildings, 
and sample ports for field monitoring will be installed for the aggregate layer. 

Facility Characteristics and Potential Migration Pathways (§330.957(t)(2)(A)) 

The nature and age of the incidental debris that has been found in the area of the planned structures is 
discussed in detail in Section 2.  Based on soil vapor sample results described in Section 10, elevated 
methane concentrations appear to be confined to the deeper gravel zone below 10 ft from the surface, and 
methane does not appear to be migrating vertically to shallow soils or the surface due to the higher clay 
content in the upper 10 ft of soil across the properrty.  Although there is no true “cap” on the property, the 
upper 10 ft of clayey soil appears to minimize the vertical migration of methane gas.  As part of the property 
development, any excavations will not exceed a depth of 10 ft bgs (and likely no deeper than 7 ft bgs), 
leaving at least 2 ft of the overlying clayey soil at the subject property undisturbed. 

The planned multi-family residential development will consist of a four-story building, a three-story building, 
and two two-story buildings. The planned facility layout is included in Section 14.  The buildings will be 
constructed on a reinforced concrete slab foundation. The VMS, which will consist of a geotextile filter 
fabric, a 12-inch-thick permeable layer of aggregate with a network of vent pipes, and covered with a sealed 
plastic barrier, will be installed beneath each of the buildings and beneath any areas with an ignition source.  
The planned residential units will be leased and occupied by residents and the duration of occupation could 
be up to 24 hours.  The foundation design and VMS will minimize the potential for any vapors in the 
underlaying soil to enter the buildings.  Potential ignition sources include water heaters, heating, ventilation, 
and air conditioning (HVAC) units, and static or sparking associated with equipment.  As has been 
discussed, monitoring of the vapors within the VMS piping network will be performed so that vapors beneath 
the buildings will be maintained at 20% or less of the LEL, to eliminate the potential for explosive conditions 
within or near the building.  Methane sensors will also be installed within the buildings. 

Building Design Characteristics Related to Gas Accumulation Prevention (§330.957(t)(2)(B)) 

As described in Section 9, the design of the residential structures includes several features that will 
minimize the potential for the accumulation of methane gas within the building. The addition of an 
engineered fill layer above the soil will provide additional separation and protection from potential methane 
gas migration. The vapor barrier and ventilation system design will be installed beneath the foundation of 
the ground floor residential areas and any areas where there could be an ignition source. The system will 
consist of a granular layer up to 12-inches in thickness, which will act as bedding for a network of slotted 
vent pipes.  The vent pipes will be extended through any internal beams to allow venting of the area where 
vapors could accumulate.  The pipes will be extended outside of the structure to allow venting.  The granular 
layer and vent pipe system will be covered with a plastic layer, which will be sealed at overlaps, and all 
penetrations.  A geotextile filter fabric will be installed beneath the granular layer and above the structural 
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fill.  As part of the installation oversight, smoke tests will be performed on the system to verify that it is 
property sealed, prior to pouring of the concrete foundations.  Some or all of the vent pipes will be fitted 
with fans so that active venting can be performed if passive venting is not sufficient to prevent the buildup 
of vapors under the building. The additional engineered fill, vapor barrier, and ventilation system provide 
the primary systems to prevent vapor migration into the structure and minimize the potential for methane 
gas accumulation beneath the buildings.  The sub-slab gas collection system will be under negative 
pressure from an electric exhaust fan if and when needed.  Methane is lighter than air and will dissipate 
upward and away from vents on each building. 

The vapor monitoring system within the VMS piping network will provide continuous monitoring for methane 
to provide early detection and warning in the event of methane gas accumulation beneath the buildings. In 
addition to the monitoring equipment in the VMS piping, methane monitoring will be conducted continuously 
using methane sensors within the buildings to verify that methane is not entering the buildings in 
concentrations above residential risk-based levels.  In addition, the landfill gas collection system will have 
ports for sampling the aggregate layer beneath the slab.  .  Proposed locations of the methane gas sensors 
are provided in the VMS design plan included in Section 9. 

Gas Collection and Ventilation System Description (§330.957(t)(2)(C)) 

The VMS will consist of an impermeable methane barrier layer, aggregate layer, and geotextile filter fabric, 
as described in Section 9. The barrier and ventilation layer will be installed beneath the slabs of the ground 
floor of the residential areas and portions of the buildings where there could potentially be a source of 
ignition.    

Gas Monitoring Equipment (§330.957(t)(2)(D)) 

The vapor monitoring system will include a total of five controllers and five sensors (a controller and sensor 
for each building with two in Building A) in the VMS piping system.  Landfill gas will be monitored by three 
different sensors. Within the occupied spaces, a permanently mounted Family Safety Products, Inc. Safety 
Siren Pro Series methane detector (Model No. HS80504), or similar, will be used. On the sub-slab landfill 
gas collection system, a permanently mounted RKI Instruments M2A gas sensor, or similar, will monitor the 
exhaust gas stream.  The exhaust fan will be a FanTech HP 190 or similar.  Locations of sensors are 
provided in Attachment 9.  For port landfill gas measurements, a Landtec GEM 5000 portable landfill gas 
detector, or similar, will be used. The VMS design plan included in Section 9 provides a plan for the location 
of the vapor monitoring equipment.  Specification sheets for the monitoring equipment will be provided 
following finalization of the VMS design.  Calibration will be performed at least twice annually or every six 
months.  

Implementation Schedule for Monitoring Equipment (§330.957(t)(2)(E)) 

Monitoring equipment will be installed and tested prior to completion of construction of the proposed 
residential structures. The monitoring equipment will be in continuous operation at least one week prior to 
buildings being occupied. 

Sampling and Analysis Plan (§330.957(t)(2)(F)) 

Indoor air samples will be initially collected prior to residential occupancy. This will be a one-time sampling 
event to characterize the indoor air. Five samples will be collected, one from each building with two from 
Building A.  These samples will be collected using evacuated “Summa” canisters fitted with regulators that 
will collect the sample over a 24-hour period. The selected analytical laboratory will provide canisters and 
chain of custody forms for the sampling activities.  

The sampling method to collect the indoor air samples includes using an evacuated 1.4-liter Summa 
canister equipped with a flow controller calibrated to draw in 1.4-liters of ambient indoor air over an 
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approximate 24-hour time period.  The main valve on the Summa canister will be opened to initiate the 
sampling and then closed after approximately 24 hours has elapsed, while observing the gauge on the flow 
controller to ensure the Summa canister does not equilibrate to ambient conditions.   

The ambient indoor air samples collected from the residential buildings will be analyzed for methane by 
EPA method TO-3. The samples will be shipped to an accredited laboratory offsite that will perform the 
approved testing.  

Laboratory QA/QC procedures will be provided by the laboratory chosen to perform the analysis and will 
be included with the test results. 

Analysis Of Landfill Gas Samples (§330.957(t)(2)(G)) 

Two landfill gas samples (SV-10R and SV-11R) were collected at 12 ft bgs from previous vapor sample 
locations SV-10 and SV-11 on 12 July 2024.  The samples were analyzed for methane, carbon monoxide, 
hydrogen sulfide, mercaptans, and ammonia by ALS Environmental in Simi Valley, California.  Volatile 
organic compounds (VOCs) were analyzed during previous sampling events.  Water vapor was measured 
in the field. Laboratory results are provided at the end of this attachment.  The analytical results of 
constituents reported above the laboratory method detection limit (MDL) are summarized below. 

Analyte SV-10R SV-11R Air RBEL / VISL 
(Res) 

Hydrogen sulfide 0.0088 mg/m3 ND (<0.0036 mg/m3) 0.0695 mg/m3 

Carbonyl sulfide 0.011 mg/m3 0.011 mg/m3 3.48 mg/m3 

Carbon disulfide 0.0062 mg/m3 0.010 mg/m3 0.73 mg/m3 

Ammonia 0.22 mg/m3 0.11 mg/m3 0.33 mg/m3 

Water vapor 21 ppm 21 ppm -- 

Carbon dioxide 7.65% 0.796% -- 

Oxygen 15.2% 21.5% -- 

Nitrogen 77.1% 77.7% -- 

Methane (4/26/2023) 11% 12% 10% 

VOCs ND ND -- 

Based on these landfill gas samples, the landfill gases do not contain significant concentrations of 
mercaptans, hydrogen sulfide, carbon monoxide, ammonia, or VOCs. Carbon dioxide was detected in the 
landfill gas sample from SV-10R, and methane has been detected in other gas monitoring probes in the 
past. Carbon dioxide and methane will be monitored quarterly from the sample ports. 

Sampling Plan and Procedures 

During each landfill gas monitoring event, the integrity of each monitoring port or probe will be inspected 
and recorded on the Landfill Gas Monitoring System Data Sheets included in this attachment. If any 
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monitoring port or probe is observed to be damaged, the port or probe will be repaired. If irreparable, the 
damaged port or probe will be decommissioned and replaced with a new monitoring port or probe. 

The landfill gas collection system under each building will be continuously monitored for methane 
concentration by permanently installed sensors.  In addition, field monitoring will be periodically performed 
for the ports on the landfill gas collection system under each building. This period field monitoring will include 
measurements of for methane, carbon dioxide, and oxygen as a check on the permanently installed 
sensors.  The frequency of the field monitoring of the ports beneath the buildings will occur quarterly for the 
first year, and then annually for the following three years.   

For the field monitoring, a CES-Landtec GEM 5000 Landfill Gas Monitor (GEM 5000), or similar, will be 
used to measure the methane and carbon dioxide concentrations at each port.  This meter provides the 
readings of methane and carbon dioxide (and oxygen) as a percentage by volume in air.   

The field monitoring of the landfill gas collection system will be conducted on a quarterly basis for the first 
year and then annually for the following three years. The field monitoring events will be conducted in 
accordance with the following procedure: 

1. Perform equipment checks and calibration tests. 
2. Inspect the sampling location. The inspection is to include the following: 

a. Verify that the location is accessible as necessary for monitoring. 
b. Verify that any surface protective devices are in place and are in good condition, and 
c. Verify that the label is in place and clearly readable. 

3. Open any protective cover. 
4. Turn on the CES-Landtec GEM 5000, or similar, meter and allow for the meter to adjust to the 

ambient air. 
5. Connect the GEM 5000, or similar, meter to the quick-connector or port. 
6. Open the valve on the port. 
7. Turn on the GEM 5000 pump, or similar, and allow for the meter to purge the port. 
8. Allow the meter to purge the trapped air for at least 30 seconds to get an accurate reading. 
9. Record the observed methane, carbon dioxide, and oxygen readings. 
10. Record the ambient barometric pressure from the GEM 5000, or similar, meter. 
11. Disconnect the GEM 5000, or similar, methane meter from the quick-connector or port. 
12. Close the port and reinstall any protective cover. 

The above procedure will be repeated to obtain readings at each port location. All readings and inspection 
results will be recorded on the Landfill Gas Monitoring System Data Sheets with any needed maintenance 
and/or repairs noted.  All results will be placed in the operating record of the facility. 

SITE OPERATING PLAN 

The proposed residential structures will consist of a four-story building, a three-story building, and two two-
story buildings. The buildings will be a wood or metal framed structure and be constructed over reinforced 
concrete structural slabs. The VMS beneath each building will be equipped with methane sensors that will 
produce both an audible and visual alarm if concentrations of methane exceed 1% BV or 20% of the LEL. 
Methane sensors will also be installed within the buildings.  Other than residential units, other spaces in the 
four buildings include offices, storage closets, maintenance rooms, and equipment rooms.   

In accordance with §330.958, construction plans and specifications of the proposed residential structures 
will be prepared and maintained onsite during construction. After completion of construction, one set of as-
built construction plans and specifications will be maintained at the permitted development. Plans 
maintained at the development be made available for inspection by executive director representatives. 
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This SGMP, Site Operating Plan, and Safety and Evacuation Plan will be implemented and maintained in 
accordance with the requirements of §330.961(a) through (h) by an environmental professional or person(s) 
trained by an environmental professional.  These documents will be considered a part of the operating 
record of the development and a copy will be maintained onsite in an office at the development for the life 
of the structure to aid in the implementation and maintenance of the SGMP, Site Operating Plan, and Safety 
and Evacuation Plan.  Any deviation from the development permit and incorporated plans or other related 
documents associated with the development permit will seek approval of the executive director.  The 
development permit holder will notify the executive director, and any local pollution agency with jurisdiction 
that has requested to be notified, of any incident involving the facility relative to the development permit and 
provisions for the remediation of the incident. 

The owner or lessee of the development will provide equipment for monitoring on-site structures.  
Monitoring of onsite structures will include permanently installed monitoring probes and continuous 
monitoring systems.  Structures located on top of the waste area shall be monitored on a continuous basis, 
and monitoring equipment shall be designed to trigger an audible alarm if the volumetric concentration of 
methane in the sampled air is greater than 1% within the venting pipe or permeable layer, and/or inside the 
structure.  Areas of the structure where gas may accumulate will be monitored.  Gas monitoring and control 
systems will be modified as needed to reflect modifications to the structure. 

All sampling results will be placed in the operating record of the facility and be made available for inspection 
by the executive director, and any local pollution agency with jurisdiction that has requested to be notified.  
If methane gas levels exceeding the limits are detected, the owner, operator, or lessee shall notify the 
executive director and take action.   

The ponding of water over waste in the closed MSW landfill will be prevented. Ponded water that occurs 
on a closed MSW landfill unit will be eliminated as quickly as possible. 

Surface drainage in and around the structure will be controlled to minimize surface water running onto, into, 
and off the closed MSW landfill. 

All conduits intended for the transport or carrying of fluids over or within the closed MSW landfill will be 
double-containment.  Or, a high-density polyethylene (HDPE) 30-mil sealed barrier will be installed along 
the bottom, sides, and extending approximately 1 ft on top of the trench and sealed.  The trench will then 
be filled with clean, compacted backfill on the bottom, clean backfill on all sides, and a on the sides and 
bottom of the trench 

The owner or lessee shall promptly record and retain in the operating record the following information: 

 all results from gas monitoring and any remediation plans pertaining to explosive and other gases; 
 all unit design documentation for the placement of gas monitoring systems and leachate or gas 

condensate removal or disposal related to the closed MSW landfill unit; 
 copies of all correspondence and responses relating to the development permit; 
 all documents relating to the operation and maintenance of the building, facility, or monitoring 

systems as they relate to the development permit; and 
 any other document(s) as specified by the approved development permit or by the executive 

director. 

The owner, operator, or lessee shall provide written notification to the executive director, and any local 
pollution agency with jurisdiction that has requested to be notified, for each occurrence that documents 
listed in subsection (h) of this section are placed into or added to the operating record. All information 
contained in the operating record shall be furnished upon request to the executive director and shall be 
made available at all reasonable times for inspection by the executive director or his representative. 
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SQ ENVIRONMENTAL, LLC APPLICATION FOR DEVELOPMENT PERMIT │TX STAR PROPERTY WEST 
REV3 20240806  

 

 

The following equipment is expected to be used at the structures and a maintenance schedule for this 
equipment is provided below. 

Description Procedures and Function Maintenance Schedule 

Offices Daily office use As-needed office updates 

Cleaning/maintenance 
equipment 

General 
housekeeping/maintenance 

As-needed 
maintenance/cleaning 

HVAC Interior climate control Semi-annually 

Electric water heaters Hot water control Annually 

Lighting Interior lighting control As-needed replacement 

IT/Network equipment Telephone, internet, cameras, 
etc. 

As-needed repair/replacement 

The equipment list will be reviewed and updated as needed. In addition, two of the structures will have 
enclosed garages for vehicles.   

SAFETY AND EVACUATION PLAN 

The residential structures will consist of two to four story buildings with offices, residential spaces, 
community spaces, restrooms, and garages on two of the buildings. As previously discussed, the VMS 
beneath each building will be equipped with methane sensors that will produce both an audible and visual 
alarm if concentrations of methane beneath the building exceeds 1% BV or 20% of the LEL.  

By maintaining the potential concentration of methane beneath the building at 1% or 20% of the LEL, 
methane cannot accumulate to these levels in the building.  Typically, “attenuation” levels through a building 
slab are 0.03 meaning that even as a worst case, the methane concentrations in the building cannot exceed 
33% of 20% of the LEL since the “trigger” will be the methane concentration beneath the building, and not 
in the building.  Methane will also be installed within the buildings and will be equipped with methane 
monitors with audible alarms.  In the event that the methane monitors within the VMS detect elevated levels 
of methane, the VMS vent fans will immediately be turned on (if they were not already running) and 
monitoring at the sample ports will be performed to verify that the concentrations within the buildings are 
below the threshold levels.   

Building occupants will be notified that the building is located over methane gas, and that controls are in 
place to minimize the potential danger posed by the methane gas.  In the event that the methane monitors 
inside the building detect elevated levels of methane, alarms will be triggered, and residents will evacuate 
the building and only re-enter when conditions are safe.  Each living space will be equipped with a graphic 
evacuation plan map directing occupants where to go in the event of an alarm including a rally point and 
contact phone numbers. 
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LANDFILL GAS SAMPLE PORT MONITORING DATA SHEET 
 

SAMPLE 
PORT 

LOCATION 
ID 

SAMPLER 
NAME 

DATE TIME METHANE 
(%) 

CARBON 
DIOXIDE 

(%) 

OXYGEN 
(%) 

OTHER 

        

NOTES (CONDITION/DAMAGE): 

        

NOTES (CONDITION/DAMAGE): 

        

NOTES (CONDITION/DAMAGE): 

        

NOTES (CONDITION/DAMAGE): 
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ALS Environmental
2655 Park Center Dr., Suite A 
Simi Valley, CA 93065 
T +1 805 526 7161   

alsglobal.com 

LABORATORY REPORT 
_________________________________________________________________________________ 
July 22, 2024 

Sam Enis 
SQ Environmental, LLC 
PO Box 1991 
Austin, TX 78767 

RE: TX Star, Euless / 1098.015.003 

Dear Sam: 

Enclosed are the results of the samples submitted to our laboratory on July 15, 2024.  For your reference, 
these analyses have been assigned our service request number P2402855. 

All analyses were performed according to our laboratory’s NELAP and DoD-ELAP-approved quality 
assurance program.  The test results meet requirements of the current NELAP and DoD-ELAP standards, 
where applicable, and except as noted in the laboratory case narrative provided.  For a specific list of 
NELAP and DoD-ELAP-accredited analytes, refer to the certifications section at www.alsglobal.com.  
Results are intended to be considered in their entirety and apply only to the samples analyzed and 
reported herein. 

If you have any questions, please call me at (805) 526-7161. 

ALS | Environmental 

Sue Anderson 
Project Manager 

1 of 132
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ALS Environmental
2655 Park Center Dr., Suite A 
Simi Valley, CA 93065 
T +1 805 526 7161   

alsglobal.com 

Client: SQ Environmental, LLC  Service Request No:  P2402855 
Project: TX Star, Euless / 1098.015.003 

CASE NARRATIVE 
____________________________________________________________________________________ 

The samples were received intact under chain of custody on July 15, 2024 and were stored in accordance 
with the analytical method requirements.  Please refer to the sample acceptance check form for additional 
information. The results reported herein are applicable only to the condition of the samples at the time of 
sample receipt. 

Fixed Gases Analysis 

The samples were analyzed for fixed gases (hydrogen, oxygen, nitrogen, carbon monoxide, methane 
and carbon dioxide) according to modified EPA Method 3C (single injection) using a gas 
chromatograph equipped with a thermal conductivity detector (TCD).  This procedure is described in 
laboratory SOP VOA-EPA3C.  This method is included on the laboratory’s DoD-ELAP scope of 
accreditation, however it is not included in the NELAP accreditation. 

Sulfur Analysis 

The samples were also analyzed for twenty sulfur compounds per ASTM D 5504-20 using a gas 
chromatograph equipped with a sulfur chemiluminescence detector (SCD).  All compounds with the 
exception of hydrogen sulfide and carbonyl sulfide are quantitated against the initial calibration curve 
for methyl mercaptan.  This method is included on the laboratory’s NELAP scope of accreditation, 
however it is not part of the DoD-ELAP accreditation. 
________________________________________________________________________________ 

The results of analyses are given in the attached laboratory report.  All results are intended to be considered in their entirety, and ALS 
Environmental (ALS) is not responsible for utilization of less than the complete report. 

Use of ALS Environmental (ALS)’s Name. Client shall not use ALS’s name or trademark in any marketing or reporting materials, press 
releases or in any other manner (“Materials”) whatsoever and shall not attribute to ALS any test result, tolerance or specification 
derived from ALS’s data (“Attribution”) without ALS’s prior written consent, which may be withheld by ALS for any reason in its sole 
discretion.  To request ALS’s consent, Client shall provide copies of the proposed Materials or Attribution and describe in writing 
Client’s proposed use of such Materials or Attribution. If ALS has not provided written approval of the Materials or Attribution within 
ten (10) days of receipt from Client, Client’s request to use ALS’s name or trademark in any Materials or Attribution shall be deemed 
denied.  ALS may, in its discretion, reasonably charge Client for its time in reviewing Materials or Attribution requests. Client 
acknowledges and agrees that the unauthorized use of ALS’s name or trademark may cause ALS to incur irreparable harm for which 
the recovery of money damages will be inadequate.  Accordingly, Client acknowledges and agrees that a violation shall justify 
preliminary injunctive relief.  For questions contact the laboratory. 

2 of 132
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ALS Environmental
2655 Park Center Dr., Suite A 
Simi Valley, CA 93065 
T +1 805 526 7161   

alsglobal.com 

CERTIFICATIONS, ACCREDITATIONS, AND REGISTRATIONS 

Agency Web Site Number 

Alaska DEC https://dec.alaska.gov/spar/csp/lab-approval/list-of-approved-labs 17-019

Arizona DHS 
http://www.azdhs.gov/preparedness/state-laboratory/lab-licensure-
certification/index.php#laboratory-licensure-home AZ0694 

Florida DOH 
(NELAP) 

http://www.floridahealth.gov/licensing-and-regulation/environmental-
laboratories/index.html E871020 

Louisiana DEQ 
(NELAP) 

https://internet.deq.louisiana.gov/portal/divisions/lelap/accredited-
laboratories 05071 

Maine DHHS http://www.maine.gov/dhhs/mecdc/environmental-
health/dwp/professionals/labCert.shtm 

2022028 

Minnesota DOH 
(NELAP) 

http://www.health.state.mn.us/accreditation 006-999-456

New Jersey DEP 
(NELAP) https://dep.nj.gov/dsr/oqa/certified-laboratories/ CA009 

New York DOH 
(NELAP) http://www.wadsworth.org/labcert/elap/elap.html 11221 

Oklahoma DEQ 
(NELAP) labaccreditation.deq.ok.gov/labaccreditation/ 2207 

Oregon PHD 
(NELAP) 

http://www.oregon.gov/oha/ph/LaboratoryServices/EnvironmentalLaboratoryA
ccreditation/Pages/index.aspx 4068-012 

Pennsylvania DEP hhttp://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-
Accreditation-Program.aspx 

68-03307
(Registration) 

PJLA 
(DoD ELAP) 

http://www.pjlabs.com/search-accredited-labs 65818 
(Testing) 

Texas CEQ 
(NELAP) http://www.tceq.texas.gov/agency/qa/env_lab_accreditation.html 

T104704413-
23-14

Utah DOH 
(NELAP) https://uphl.utah.gov/certifications/environmental-laboratory-certification/ 

CA016272023
-15

Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C946 

Analyses were performed according to our laboratory’s NELAP and DoD-ELAP approved quality assurance program. 
A complete listing of specific NELAP and DoD-ELAP certified analytes can be found in the certifications section at 
www.alsglobal.com, or at the accreditation body’s website.   

Each of the certifications listed above have an explicit Scope of Accreditation that applies to specific 
matrices/methods/analytes; therefore, please contact the laboratory for information corresponding to a particular 
certification.   
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P2402855_Detail Summary_2407171510_DP.xls - DETAIL SUMMARY

Client: SQ Environmental, LLC Service Request: P2402855
Project ID: TX Star, Euless / 1098.015.003

Date Received: 7/15/2024
Time Received: 09:18

Client Sample ID Lab Code Matrix
Date

Collected
Time

Collected
Container 

ID
Pi1

(psig)
Pf1

(psig)

SV-10R P2402855-001 Air 7/12/2024 10:15 1SS01668 -2.27 7.70 X X
SV-11R P2402855-002 Air 7/12/2024 11:20 1SS01512 -1.47 7.83 X X

ALS ENVIRONMENTAL

DETAIL SUMMARY REPORT
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ALS Environmental
Sample Acceptance Check Form

Client: SQ Environmental, LLC Work order:

Project: TX Star, Euless / 1098.015.003

Sample(s) received on: 7/15/24 Date opened: 7/15/24 by:

Note:  This form is used for all samples received by ALS.  The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of 

compliance or nonconformity.  Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.

Yes No N/A

1 Were sample containers properly marked with client sample ID? x o o

2 Did sample containers arrive in good condition? x o o

3 Were chain-of-custody papers used and filled out? x o o

4 Did sample container labels and/or tags agree with custody papers? x o o

5 Was sample volume received adequate for analysis? x o o

6 Are samples within specified holding times? x o o

7 Was proper temperature (thermal preservation) of cooler at receipt adhered to? o o x

8 Were custody seals on outside of cooler/Box/Container? o x o

Location of seal(s)? Sealing Lid? o o x

Were signature and date included? o o x

Were seals intact? o o x

9 o o x

 Is there a client indication that the submitted samples are pH preserved? o o x

 Were VOA vials checked for presence/absence of air bubbles? o o x

o o x

10 Tubes:    Are the tubes capped and intact? o o x

11 Badges:  Are the badges properly capped and intact? o o x

Are dual bed badges separated and individually capped and intact? o o x

12 Lab Notification:      Analyst and PM were alerted of Short HT or RUSH samples? o o x

13 Client Notification: Client has been notified regarding HT exceedances and/or other CoC discrepancies? o o x

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

1.0 L Source Silonite Canister

1.0 L Source Silonite Canister

1.0 L Source Silonite Canister

Sulfur (pH>4)

 Explain any discrepancies: (include lab sample ID numbers):

Return Unused

Do containers have appropriate preservation, according to method/SOP or Client specified information?

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it?

Receipt / Preservation

P2402855-001.01

P2402855-002.01

P2402855-003.01

ADAVID

P2402855

P2402855_SQ Environmental, LLC_TX Star, Euless _ 1098.015.003  - Page 1 of 1 7/15/24 9:46 AM
12 of 132
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 3C_ALL_6.XLS   - Page No.:P2402855_3C_2407171426_SC.xls - Sample

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client: SQ Environmental, LLC
Client Sample ID: SV-10R ALS Project ID: P2402855
Client Project ID: TX Star, Euless / 1098.015.003 ALS Sample ID: P2402855-001

 
 
Test Code: EPA Method 3C Modified Date Collected: 7/12/24
Instrument ID: Agilent 8890/GC38/TCD Date Received: 7/15/24
Analyst: Stephanie Reynoso Date Analyzed: 7/17/24
Sample Type: 1.0 L Silonite Summa Canister Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
Container ID: 1SS01668

Initial Pressure (psig): -2.27 Final Pressure (psig): 7.70

Container Dilution Factor: 1.80
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

1333-74-0 Hydrogen ND 0.18   
7782-44-7 Oxygen* 15.2  0.18  
7727-37-9 Nitrogen 77.1  0.18  
630-08-0 Carbon Monoxide ND 0.18   
74-82-8 Methane ND 0.18   
124-38-9 Carbon Dioxide 7.65  0.18  

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
* = The oxygen result may include argon due to coelution.  Ambient air includes 0.93% argon.
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 3C_ALL_6.XLS   - Page No.:P2402855_3C_2407171426_SC.xls - Sample (2)

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client: SQ Environmental, LLC
Client Sample ID: SV-11R ALS Project ID: P2402855
Client Project ID: TX Star, Euless / 1098.015.003 ALS Sample ID: P2402855-002

 
 
Test Code: EPA Method 3C Modified Date Collected: 7/12/24
Instrument ID: Agilent 8890/GC38/TCD Date Received: 7/15/24
Analyst: Stephanie Reynoso Date Analyzed: 7/17/24
Sample Type: 1.0 L Silonite Summa Canister Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
Container ID: 1SS01512

Initial Pressure (psig): -1.47 Final Pressure (psig): 7.83

Container Dilution Factor: 1.70
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

1333-74-0 Hydrogen ND 0.17   
7782-44-7 Oxygen* 21.5  0.17  
7727-37-9 Nitrogen 77.7  0.17  
630-08-0 Carbon Monoxide ND 0.17   
74-82-8 Methane ND 0.17   
124-38-9 Carbon Dioxide 0.796  0.17  

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
* = The oxygen result may include argon due to coelution.  Ambient air includes 0.93% argon.
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 3C_ALL_6.XLS   - Page No.:P2402855_3C_2407171426_SC.xls - MBlank

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client: SQ Environmental, LLC
Client Sample ID: Method Blank ALS Project ID: P2402855
Client Project ID: TX Star, Euless / 1098.015.003 ALS Sample ID: P240717-MB

 
 
Test Code: EPA Method 3C Modified Date Collected: NA
Instrument ID: Agilent 8890/GC38/TCD Date Received: NA
Analyst: Stephanie Reynoso Date Analyzed: 7/17/24
Sample Type: 1.0 L Silonite Summa Canister Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
  

  
  

     CAS # Compound Result MRL  Data
%, v/v %, v/v  Qualifier

1333-74-0 Hydrogen ND 0.10   
7782-44-7 Oxygen* ND 0.10   
7727-37-9 Nitrogen ND 0.10   
630-08-0 Carbon Monoxide ND 0.10   
74-82-8 Methane ND 0.10   
124-38-9 Carbon Dioxide ND 0.10   

ND = Compound was analyzed for, but not detected above the laboratory reporting  limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
* = The oxygen result may include argon due to coelution.  Ambient air includes 0.93% argon.
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 3C_ALL_6.XLS   - Page No.:P2402855_3C_2407171426_SC.xls - DLCS

ALS ENVIRONMENTAL

LABORATORY CONTROL SAMPLE / DUPLICATE LABORATORY CONTROL SAMPLE SUMMARY
Page 1 of 1

Client: SQ Environmental, LLC
Client Sample ID: Duplicate Lab Control Sample ALS Project ID: P2402855
Client Project ID: TX Star, Euless / 1098.015.003 ALS Sample ID: P240717-DLCS

 
 
Test Code: EPA Method 3C Modified Date Collected: NA
Instrument ID: Agilent 8890/GC38/TCD Date Received: NA
Analyst: Stephanie Reynoso Date Analyzed: 7/17/24
Sample Type: 1.0 L Silonite Summa Canister Volume(s) Analyzed: NA ml(s)
Test Notes:   
  

   
  Spike Amount Result ALS  

     CAS # Compound LCS / DLCS LCS DLCS % Recovery Acceptance RPD RPD Data
ppmV ppmV ppmV LCS DLCS Limits  Limit Qualifier

1333-74-0 Hydrogen 39,700 42,900 43,600 108 110 96-117 2 5  
7782-44-7 Oxygen* 25,100 23,800 24,000 95 96 92-112 1 7  
7727-37-9 Nitrogen 49,800 47,000 47,500 94 95 89-113 1 7  
630-08-0 Carbon Monoxide 49,600 49,600 50,300 100 101 96-113 1.0 5  
74-82-8 Methane 40,000 39,100 39,700 98 99 95-111 1 5  
124-38-9 Carbon Dioxide 49,600 53,200 54,200 107 109 93-112 2 6  

* = The oxygen result may include argon due to coelution.  Ambient air includes 0.93% argon.
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 3C_ALL_6.XLS   - Page No.:P2402855_3C_2407171426_SC.xls - Dup

ALS ENVIRONMENTAL

LABORATORY DUPLICATE SUMMARY RESULTS
Page 1 of 1

Client: SQ Environmental, LLC
Client Sample ID: SV-11R ALS Project ID: P2402855
Client Project ID: TX Star, Euless / 1098.015.003 ALS Sample ID: P2402855-002DUP

 
 
Test Code: EPA Method 3C Modified Date Collected: 7/12/24
Instrument ID: Agilent 8890/GC38/TCD Date Received: 7/15/24
Analyst: Stephanie Reynoso Date Analyzed: 7/17/24
Sample Type: 1.0 L Silonite Summa Canister Volume(s) Analyzed: 0.10 ml(s)
Test Notes:   
Container ID: 1SS01512

Initial Pressure (psig): -1.47 Final Pressure (psig): 7.83

 Container Dilution Factor: 1.70
  Duplicate

     CAS # Compound Sample Result Sample Result Average % RPD RPD Data
%, v/v %, v/v   Limit Qualifier

1333-74-0 Hydrogen ND ND - 5  
7782-44-7 Oxygen* 21.5 21.4  0.5 7  
7727-37-9 Nitrogen 77.7 77.8  0.1 7  
630-08-0 Carbon Monoxide ND ND - 5  
74-82-8 Methane ND ND - 5  
124-38-9 Carbon Dioxide 0.796 0.778  2 6  

ND = Compound was analyzed for, but not detected.
* = The oxygen result may include argon due to coelution.  Ambient air includes 0.93% argon.
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20SULFUR.XLS    -    Page No.:P2402855_ASTM5504_2407171329_SC.xls - Sample

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client: SQ Environmental, LLC
Client Sample ID: SV-10R ALS Project ID: P2402855
Client Project ID: ALS Sample ID: P2402855-001

Test Code: ASTM D 5504-20 Date Collected: 7/12/24
Instrument ID: Agilent 6890A/GC13/SCD Time Collected: 10:15
Analyst: Gilbert Gutierrez Date Received: 7/15/24
Sample Type: 1.0 L Silonite Summa Canister Date Analyzed: 7/16/24
Test Notes: Time Analyzed: 09:42
Container ID: 1SS01668 Volume(s) Analyzed: 1.0 ml(s)

Initial Pressure (psig): -2.27 Final Pressure (psig): 7.70

Container Dilution Factor: 1.80

     CAS # Compound Result MRL MDL Result MRL MDL Data
µg/m³ µg/m³ µg/m³ ppbV ppbV ppbV Qualifier

7783-06-4 Hydrogen Sulfide 8.8 13 3.8 6.3 9.0 2.7 J
463-58-1 Carbonyl Sulfide 11 22 8.4 4.6 9.0 3.4 J
74-93-1 Methyl Mercaptan ND 18 7.1 ND 9.0 3.6
75-08-1 Ethyl Mercaptan ND 23 9.1 ND 9.0 3.6
75-18-3 Dimethyl Sulfide ND 23 9.1 ND 9.0 3.6
75-15-0 Carbon Disulfide 6.2 14 5.6 2.0 4.5 1.8 J
75-33-2 Isopropyl Mercaptan ND 28 11 ND 9.0 3.6
75-66-1 tert-Butyl Mercaptan ND 33 13 ND 9.0 3.6
107-03-9 n-Propyl Mercaptan ND 28 11 ND 9.0 3.6
624-89-5 Ethyl Methyl Sulfide ND 28 11 ND 9.0 3.6
110-02-1 Thiophene ND 31 12 ND 9.0 3.6
513-44-0 Isobutyl Mercaptan ND 33 13 ND 9.0 3.6
352-93-2 Diethyl Sulfide ND 33 13 ND 9.0 3.6
109-79-5 n-Butyl Mercaptan ND 33 13 ND 9.0 3.6
624-92-0 Dimethyl Disulfide ND 17 6.9 ND 4.5 1.8
616-44-4 3-Methylthiophene ND 36 14 ND 9.0 3.6
110-01-0 Tetrahydrothiophene ND 32 13 ND 9.0 3.6
638-02-8 2,5-Dimethylthiophene ND 41 17 ND 9.0 3.6
872-55-9 2-Ethylthiophene ND 41 17 ND 9.0 3.6
110-81-6 Diethyl Disulfide ND 22 18 ND 4.5 3.6

ND = Compound was analyzed for, but not detected above the laboratory detection limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
J = The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL.

TX Star, Euless / 1098.015.003
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20SULFUR.XLS    -    Page No.:P2402855_ASTM5504_2407171329_SC.xls - Sample (2)

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client: SQ Environmental, LLC
Client Sample ID: SV-11R ALS Project ID: P2402855
Client Project ID: ALS Sample ID: P2402855-002

 
 
Test Code: ASTM D 5504-20 Date Collected: 7/12/24
Instrument ID: Agilent 6890A/GC13/SCD Time Collected: 11:20
Analyst: Gilbert Gutierrez Date Received: 7/15/24
Sample Type: 1.0 L Silonite Summa Canister Date Analyzed: 7/16/24
Test Notes:  Time Analyzed: 10:01
Container ID: 1SS01512 Volume(s) Analyzed: 1.0 ml(s)

 
Initial Pressure (psig): -1.47 Final Pressure (psig): 7.83

 Container Dilution Factor: 1.70
  

     CAS # Compound Result MRL MDL Result MRL MDL Data
µg/m³ µg/m³ µg/m³ ppbV ppbV ppbV Qualifier

7783-06-4 Hydrogen Sulfide ND 12 3.6 ND 8.5 2.6
463-58-1 Carbonyl Sulfide 11 21 7.9 4.4 8.5 3.2 J
74-93-1 Methyl Mercaptan ND 17 6.7 ND 8.5 3.4
75-08-1 Ethyl Mercaptan ND 22 8.6 ND 8.5 3.4
75-18-3 Dimethyl Sulfide ND 22 8.6 ND 8.5 3.4
75-15-0 Carbon Disulfide 10 13 5.3 3.2 4.3 1.7 J
75-33-2 Isopropyl Mercaptan ND 26 11 ND 8.5 3.4
75-66-1 tert-Butyl Mercaptan ND 31 13 ND 8.5 3.4
107-03-9 n-Propyl Mercaptan ND 26 11 ND 8.5 3.4
624-89-5 Ethyl Methyl Sulfide ND 26 11 ND 8.5 3.4
110-02-1 Thiophene ND 29 12 ND 8.5 3.4
513-44-0 Isobutyl Mercaptan ND 31 13 ND 8.5 3.4
352-93-2 Diethyl Sulfide ND 31 13 ND 8.5 3.4
109-79-5 n-Butyl Mercaptan ND 31 13 ND 8.5 3.4
624-92-0 Dimethyl Disulfide ND 16 6.5 ND 4.3 1.7
616-44-4 3-Methylthiophene ND 34 14 ND 8.5 3.4
110-01-0 Tetrahydrothiophene ND 31 12 ND 8.5 3.4
638-02-8 2,5-Dimethylthiophene ND 39 16 ND 8.5 3.4
872-55-9 2-Ethylthiophene ND 39 16 ND 8.5 3.4
110-81-6 Diethyl Disulfide ND 21 17 ND 4.3 3.4

ND = Compound was analyzed for, but not detected above the laboratory detection limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
J = The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL.
 

TX Star, Euless / 1098.015.003

19 of 132

Att 12 Page 26, Rev3 8/6/24



20SULFUR.XLS    -    Page No.:P2402855_ASTM5504_2407171329_SC.xls - MBlank

ALS ENVIRONMENTAL

RESULTS OF ANALYSIS
Page 1 of 1

Client: SQ Environmental, LLC
Client Sample ID: Method Blank ALS Project ID: P2402855
Client Project ID: ALS Sample ID: P240716-MB

 
 
Test Code: ASTM D 5504-20 Date Collected: NA
Instrument ID: Agilent 6890A/GC13/SCD Time Collected: NA
Analyst: Gilbert Gutierrez Date Received: NA
Sample Type: 1.0 L Silonite Summa Canister Date Analyzed: 7/16/24
Test Notes:  Time Analyzed: 09:14
  Volume(s) Analyzed: 1.0 ml(s)

 

   
  

     CAS # Compound Result MRL MDL Result MRL MDL Data
µg/m³ µg/m³ µg/m³ ppbV ppbV ppbV Qualifier

7783-06-4 Hydrogen Sulfide ND 7.0 2.1 ND 5.0 1.5
463-58-1 Carbonyl Sulfide ND 12 4.7 ND 5.0 1.9
74-93-1 Methyl Mercaptan ND 9.8 3.9 ND 5.0 2.0
75-08-1 Ethyl Mercaptan ND 13 5.1 ND 5.0 2.0
75-18-3 Dimethyl Sulfide ND 13 5.1 ND 5.0 2.0
75-15-0 Carbon Disulfide ND 7.8 3.1 ND 2.5 1.0
75-33-2 Isopropyl Mercaptan ND 16 6.2 ND 5.0 2.0
75-66-1 tert-Butyl Mercaptan ND 18 7.4 ND 5.0 2.0
107-03-9 n-Propyl Mercaptan ND 16 6.2 ND 5.0 2.0
624-89-5 Ethyl Methyl Sulfide ND 16 6.2 ND 5.0 2.0
110-02-1 Thiophene ND 17 6.9 ND 5.0 2.0
513-44-0 Isobutyl Mercaptan ND 18 7.4 ND 5.0 2.0
352-93-2 Diethyl Sulfide ND 18 7.4 ND 5.0 2.0
109-79-5 n-Butyl Mercaptan ND 18 7.4 ND 5.0 2.0
624-92-0 Dimethyl Disulfide ND 9.6 3.9 ND 2.5 1.0
616-44-4 3-Methylthiophene ND 20 8.0 ND 5.0 2.0
110-01-0 Tetrahydrothiophene ND 18 7.2 ND 5.0 2.0
638-02-8 2,5-Dimethylthiophene ND 23 9.2 ND 5.0 2.0
872-55-9 2-Ethylthiophene ND 23 9.2 ND 5.0 2.0
110-81-6 Diethyl Disulfide ND 12 10 ND 2.5 2.0

ND = Compound was analyzed for, but not detected above the laboratory detection limit.
MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.
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20SULFUR.XLS    -    Page No.:P2402855_ASTM5504_2407171329_SC.xls - DLCS

ALS ENVIRONMENTAL

LABORATORY CONTROL SAMPLE / DUPLICATE LABORATORY CONTROL SAMPLE SUMMARY
Page 1 of 1

Client: SQ Environmental, LLC
Client Sample ID: Duplicate Lab Control Sample ALS Project ID: P2402855
Client Project ID: ALS Sample ID: P240716-DLCS

Test Code: ASTM D 5504-20 Date Collected: NA
Instrument ID: Agilent 6890A/GC13/SCD Date Received: NA
Analyst: Gilbert Gutierrez Date Analyzed: 7/16/24
Sample Type: 1.0 L Silonite Summa Canister Volume(s) Analyzed: NA ml(s)
Test Notes:

Spike Amount Result ALS
     CAS # Compound LCS / DLCS LCS DLCS % Recovery Acceptance RPD RPD Data

ppbV ppbV ppbV LCS DLCS Limits Limit Qualifier
7783-06-4 Hydrogen Sulfide 1,000 771 856 77 86 72-122 11 18
463-58-1 Carbonyl Sulfide 1,000 820 837 82 84 72-121 2 17
74-93-1 Methyl Mercaptan 1,000 1,050 1,120 105 112 74-127 6 18

TX Star, Euless / 1098.015.003
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20SULFUR.XLS    -    Page No.:P2402855_ASTM5504_2407171329_SC.xls - Dup (2)

ALS ENVIRONMENTAL

LABORATORY DUPLICATE SUMMARY RESULTS
Page 1 of 1

Client: SQ Environmental, LLC
Client Sample ID: SV-11R ALS Project ID: P2402855
Client Project ID: TX Star, Euless / 1098.015.003 ALS Sample ID: P2402855-002DUP

 
 
Test Code: ASTM D 5504-20 Date Collected: 7/12/24
Instrument ID: Agilent 6890A/GC13/SCD Time Collected: 11:20
Analyst: Gilbert Gutierrez Date Received: 7/15/24
Sample Type: 1.0 L Silonite Summa Canister Date Analyzed: 7/16/24
Test Notes:  Time Analyzed: 10:21
Container ID: 1SS01512 Volume(s) Analyzed: 1.0 ml(s)

 
Initial Pressure (psig): -1.47 Final Pressure (psig): 7.83

 Container Dilution Factor: 1.70
  Duplicate

     CAS # Compound Sample Result Sample Result Average % RPD RPD Data
µg/m³ ppbV µg/m³ ppbV ppbV  Limit Qualifier

7783-06-4 Hydrogen Sulfide ND ND ND ND - - 18
463-58-1 Carbonyl Sulfide 10.9 4.44 9.48 3.86 4.15 14 17 J
74-93-1 Methyl Mercaptan ND ND ND ND - - 18

ND = Compound was analyzed for, but not detected above the laboratory detection limit.
J = The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL.
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 Quantitation Report  (QT Reviewed)

 Data Path : I:\GC38\DATA\2024_07\17\
 Data File : 07172408.D 
 Signal(s) : TCD1A.ch
 Acq On  : 17-Jul-2024, 09:22:44
 Operator  : SR/BK
 Sample  : P2402855-001
 Misc  : 
 ALS Vial  : 1  Sample Multiplier: 10000

 Integration File: epa3c.e
 Quant Time: Jul 17 09:42:35 2024
 Quant Method : I:\GC38\METHODS\C38021122.M
 Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
 QLast Update : Tue Mar 08 12:45:41 2022
 Response via : Initial Calibration
 Integrator: ChemStation

 Volume Inj.  : 100ul
 Signal Phase : CarboSieve Packed Column
 Signal Info  : 

 Compound  R.T.  Response  Conc Units
 ---------------------------------------------------------------------------

 Target Compounds
1) Hydrogen  0.000  0 N.D.  ppm
2) Oxygen  4.337  1354433776 102077.559 ppm 
3) Nitrogen  5.084f  7076803054 516315.193 ppm 
4) Carbon Monoxide  0.000  0 N.D.  ppm
5) Methane  0.000  0 N.D.  ppm
6) Carbon Dioxide              3.685  832011899  51220.644 ppm 

 ---------------------------------------------------------------------------

 (f)=RT Delta > 1/2 Window  (m)=manual int.

C38021122.M Wed Jul 17 09:42:56 2024 LM  Page:  1

1st 07/17/24

SR 07/17/24

2nd 07/17/24
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC38\DATA\2024_07\17\
  Data File : 07172408.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 17-Jul-2024, 09:22:44
  Operator  : SR/BK
  Sample    : P2402855-001
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Jul 17 09:42:35 2024
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Tue Mar 08 12:45:41 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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 Quantitation Report  (QT Reviewed)

 Data Path : I:\GC38\DATA\2024_07\17\
 Data File : 07172409.D 
 Signal(s) : TCD1A.ch
 Acq On  : 17-Jul-2024, 09:36:53
 Operator  : SR/BK
 Sample  : P2402855-002
 Misc  : 
 ALS Vial  : 1  Sample Multiplier: 10000

 Integration File: epa3c.e
 Quant Time: Jul 17 10:00:00 2024
 Quant Method : I:\GC38\METHODS\C38021122.M
 Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
 QLast Update : Tue Mar 08 12:45:41 2022
 Response via : Initial Calibration
 Integrator: ChemStation

 Volume Inj.  : 100ul
 Signal Phase : CarboSieve Packed Column
 Signal Info  : 

 Compound  R.T.  Response  Conc Units
 ---------------------------------------------------------------------------

 Target Compounds
1) Hydrogen  0.000  0 N.D.  ppm
2) Oxygen  4.317  1994314979 150940.321 ppm 
3) Nitrogen  5.071f  7468352825 546562.446 ppm 
4) Carbon Monoxide  0.000  0 N.D.  ppm
5) Methane  0.000  0 N.D.  ppm
6) Carbon Dioxide              3.741       90929045   5597.810 ppm
---------------------------------------------------------------------------

 (f)=RT Delta > 1/2 Window  (m)=manual int.

C38021122.M Wed Jul 17 10:00:13 2024 LM  Page:  1

1st 07/17/24

SR 07/17/24

2nd 07/17/24
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC38\DATA\2024_07\17\
  Data File : 07172409.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 17-Jul-2024, 09:36:53
  Operator  : SR/BK
  Sample    : P2402855-002
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Jul 17 10:00:00 2024
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Tue Mar 08 12:45:41 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC38\DATA\2024_07\17\
  Data File : 07172403.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 17-Jul-2024, 08:00:43
  Operator  : SR/BK
  Sample    : MB STD00251
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 10000
 
  Integration File: epa3c.e
  Quant Time: Jul 17 08:15:09 2024
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Tue Mar 08 12:45:41 2022
  Response via : Initial Calibration
  Integrator: ChemStation
 
  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1)     Hydrogen                    0.000              0    N.D.  ppm  d
   2)     Oxygen                      4.439        1231990     92.038 ppm  m
   3)     Nitrogen                    5.395        3883102    269.188 ppm  m
   4)     Carbon Monoxide             0.000              0    N.D.  ppm   
   5)     Methane                     0.000              0    N.D.  ppm   
   6)     Carbon Dioxide              3.758        1248722     76.874 ppm  m
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.

C38021122.M Wed Jul 17 08:15:24 2024 LM                                                   Page:  1

1st 07/17/24

SR 07/17/24
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC38\DATA\2024_07\17\
  Data File : 07172403.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 17-Jul-2024, 08:00:43
  Operator  : SR/BK
  Sample    : MB STD00251
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Jul 17 08:15:09 2024
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Tue Mar 08 12:45:41 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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                                     Quantitation Report (Qedit)

  Data Path : I:\GC38\DATA\2024_07\17\
  Data File : 07172403.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 17-Jul-2024, 08:00:43
  Operator  : SR/BK
  Sample    : MB STD00251
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Jul 17 08:14:04 2024
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Tue Mar 08 12:45:41 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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                                     Quantitation Report (Qedit)

  Data Path : I:\GC38\DATA\2024_07\17\
  Data File : 07172403.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 17-Jul-2024, 08:00:43
  Operator  : SR/BK
  Sample    : MB STD00251
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Jul 17 08:14:04 2024
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Tue Mar 08 12:45:41 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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                                     Quantitation Report (Qedit)

  Data Path : I:\GC38\DATA\2024_07\17\
  Data File : 07172403.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 17-Jul-2024, 08:00:43
  Operator  : SR/BK
  Sample    : MB STD00251
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Jul 17 08:14:04 2024
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Tue Mar 08 12:45:41 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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                                     Quantitation Report (Qedit)

  Data Path : I:\GC38\DATA\2024_07\17\
  Data File : 07172403.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 17-Jul-2024, 08:00:43
  Operator  : SR/BK
  Sample    : MB STD00251
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Jul 17 08:14:04 2024
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Tue Mar 08 12:45:41 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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                                     Quantitation Report (Qedit)

  Data Path : I:\GC38\DATA\2024_07\17\
  Data File : 07172403.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 17-Jul-2024, 08:00:43
  Operator  : SR/BK
  Sample    : MB STD00251
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Jul 17 08:14:04 2024
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Tue Mar 08 12:45:41 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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                                     Quantitation Report (Qedit)

  Data Path : I:\GC38\DATA\2024_07\17\
  Data File : 07172403.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 17-Jul-2024, 08:00:43
  Operator  : SR/BK
  Sample    : MB STD00251
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Jul 17 08:14:04 2024
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Tue Mar 08 12:45:41 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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                                     Quantitation Report (Qedit)

  Data Path : I:\GC38\DATA\2024_07\17\
  Data File : 07172403.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 17-Jul-2024, 08:00:43
  Operator  : SR/BK
  Sample    : MB STD00251
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Jul 17 08:14:04 2024
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Tue Mar 08 12:45:41 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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(6)  Carbon Dioxide

 (+) = Expected Retention Time
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                                     Quantitation Report (Qedit)

  Data Path : I:\GC38\DATA\2024_07\17\
  Data File : 07172403.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 17-Jul-2024, 08:00
  Operator  : SR/BK
  Sample    : MB STD00251
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Jul 17 08:15:09 2024
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Tue Mar 08 12:45:41 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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 (+) = Expected Retention Time
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC38\DATA\2024_07\17\
  Data File : 07172405.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 17-Jul-2024, 08:34:39
  Operator  : SR/BK
  Sample    : LCS S33-07272202
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 10000
 
  Integration File: epa3c.e
  Quant Time: Jul 17 08:50:28 2024
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Tue Mar 08 12:45:41 2022
  Response via : Initial Calibration
  Integrator: ChemStation
 
  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1)     Hydrogen                    2.113       30719811  42863.966 ppm   
   2)     Oxygen                      4.404      317362038  23757.237 ppm   
   3)     Nitrogen                    5.336      674364859  46960.687 ppm   
   4)     Carbon Monoxide            10.192      703650236  49630.834 ppm   
   5)     Methane                     6.992      406473609  39104.026 ppm   
   6)     Carbon Dioxide              3.678      863880567  53182.556 ppm   
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC38\DATA\2024_07\17\
  Data File : 07172405.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 17-Jul-2024, 08:34:39
  Operator  : SR/BK
  Sample    : LCS S33-07272202
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Jul 17 08:50:28 2024
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Tue Mar 08 12:45:41 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC38\DATA\2024_07\17\
  Data File : 07172406.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 17-Jul-2024, 08:52:28
  Operator  : SR/BK
  Sample    : LCSD S33-07272202
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 10000
 
  Integration File: epa3c.e
  Quant Time: Jul 17 09:05:45 2024
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Tue Mar 08 12:45:41 2022
  Response via : Initial Calibration
  Integrator: ChemStation
 
  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1)     Hydrogen                    2.113       31217228  43558.022 ppm   
   2)     Oxygen                      4.403      320779002  24013.555 ppm   
   3)     Nitrogen                    5.336      681902709  47488.029 ppm   
   4)     Carbon Monoxide            10.190      713545679  50328.793 ppm   
   5)     Methane                     6.991      412363947  39670.695 ppm   
   6)     Carbon Dioxide              3.677      880436329  54201.768 ppm   
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC38\DATA\2024_07\17\
  Data File : 07172406.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 17-Jul-2024, 08:52:28
  Operator  : SR/BK
  Sample    : LCSD S33-07272202
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Jul 17 09:05:45 2024
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Tue Mar 08 12:45:41 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC38\DATA\2024_07\17\
  Data File : 07172410.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 17-Jul-2024, 09:49:54
  Operator  : SR/BK
  Sample    : P2402855-002dup
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 10000
 
  Integration File: epa3c.e
  Quant Time: Jul 17 10:03:00 2024
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Tue Mar 08 12:45:41 2022
  Response via : Initial Calibration
  Integrator: ChemStation
 
  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1)     Hydrogen                    0.000              0    N.D.  ppm   
   2)     Oxygen                      4.317     1987615158 150426.531 ppm   
   3)     Nitrogen                    5.071f    7459986055 545914.047 ppm   
   4)     Carbon Monoxide             0.000              0    N.D.  ppm   
   5)     Methane                     0.000              0    N.D.  ppm   
   6)     Carbon Dioxide              3.741       88739838   5463.037 ppm   
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC38\DATA\2024_07\17\
  Data File : 07172410.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 17-Jul-2024, 09:49:54
  Operator  : SR/BK
  Sample    : P2402855-002dup
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Jul 17 10:03:00 2024
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Tue Mar 08 12:45:41 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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                                     Response Factor Report GCI

  Method Path : I:\GC38\METHODS\
  Method File : C38021122.M                                         
  Title     : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  Last Update  : Tue Mar 08 12:45:41 2022
  Response Via : Initial Calibration

  Calibration Files
  1      =02112202.D   2      =02112203.D   3      =02112204.D
  4      =02112205.D   5      =02112206.D   6      =02112207.D

        Compound          1     2     3     4     5     6     Avg       %RSD
  --------------------------------------------------------------------------
  1)     Hydrogen         6.496 6.910 6.686 7.250 8.492       7.167 E6 11.05 
  2)     Oxygen           1.313 1.359 1.404 1.408       1.303 1.332 E8  4.84 
  3)     Nitrogen         1.623 1.579 1.617 1.546 1.368       1.481 E8  9.51 
  4)     Carbon Monoxide  1.348 1.440 1.385 1.462 1.453       1.418 E8  3.48 
  5)     Methane          1.025 1.082 1.054 1.110 0.982       1.039 E8  5.01 
  6)     Carbon Dioxide   1.551 1.643 1.644 1.736 1.637       1.624 E8  4.49 
 --------------------------------------------------------------------------
 (#) = Out of Range  ###  Number of calibration levels exceeded format  ###
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                                    Calibration Status Report GCI

  Method Path : I:\GC38\METHODS\
  Method File : C38021122.M                                         
  Title     : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  Last Update  : Tue Mar 08 12:45:41 2022
  Response Via : Initial Calibration

 #  ID   Conc   ISTD   Path\File
                Conc             
 -- ---- ----   ----   -------------------------------------------------
  1 1       0     0    I:\GC38\DATA\2022_02\11\02112202.D
  2 2       0     0    I:\GC38\DATA\2022_02\11\02112203.D
  3 3       2     0    I:\GC38\DATA\2022_02\11\02112204.D
  4 4       5     0    I:\GC38\DATA\2022_02\11\02112205.D
  5 5      19     0    I:\GC38\DATA\2022_02\11\02112206.D
  6 6      20     0    I:\GC38\DATA\2022_02\11\02112207.D
  7 7     100     0    I:\GC38\DATA\2022_02\11\02112208.D
  8 8      98     0    I:\GC38\DATA\2022_02\11\02112209.D
  9 9     100     0    I:\GC38\DATA\2022_02\11\02112210.D
 10 10    100     0    I:\GC38\DATA\2022_02\11\02112211.D
 11 11     -1     0    I:\GC38\DATA\2022_02\11\02112214.D

 #  ID   Update Time           Quant Time          Acquisition Time
 -- --   --------------------  -----------------   ---------------------
  1 1     Feb 11 13:30 2022    Feb 11 13:21 2022   11-Feb-2022, 08:51 
  2 2     Feb 11 13:30 2022    Feb 11 13:21 2022   11-Feb-2022, 09:11 
  3 3     Feb 11 13:30 2022    Feb 11 13:21 2022   11-Feb-2022, 09:28 
  4 4     Feb 11 13:30 2022    Feb 11 13:21 2022   11-Feb-2022, 09:45 
  5 5     Feb 11 13:30 2022    Feb 11 13:27 2022   11-Feb-2022, 11:22 
  6 6     Feb 11 13:31 2022    Feb 11 13:28 2022   11-Feb-2022, 11:56 
  7 7     Feb 11 13:31 2022    Feb 11 13:28 2022   11-Feb-2022, 12:11 
  8 8     Feb 11 13:31 2022    Feb 11 13:29 2022   11-Feb-2022, 12:32 
  9 9     Feb 11 13:31 2022    Feb 11 13:29 2022   11-Feb-2022, 12:46 
 10 10    Feb 11 13:55 2022    Feb 11 13:54 2022   11-Feb-2022, 13:37 
 11 11    Feb 21 10:59 2022    Feb 11 15:40 2022   11-Feb-2022, 15:01 
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112202.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 08:51
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 Level 1 S32-01312201
  Misc      : 0.5 injection w/.5 loop
  ALS Vial  : 1   Sample Multiplier: 10000
 
  Integration File: epa3c.e
  Quant Time: Feb 11 14:21:49 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Thu Feb 10 15:39:25 2022
  Response via : Initial Calibration
  Integrator: ChemStation
 
  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1)     Hydrogen                    2.119         649642    902.774 ppm   
   2)     Oxygen                      4.436       13134707   1079.513 ppm   
   3)     Nitrogen                    5.457       16324323   1238.227 ppm   
   4)     Carbon Monoxide            10.832       13425735    934.901 ppm   
   5)     Methane                     7.071       10279096    984.329 ppm   
   6)     Carbon Dioxide              3.588       15899990    968.282 ppm   
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112202.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 08:51
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 Level 1 S32-01312201
  Misc      : 0.5 injection w/.5 loop
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Feb 11 14:21:49 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Thu Feb 10 15:39:25 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112203.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 09:11
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 Level 2 S32-01312201
  Misc      : 1.0 injection w/1 loop
  ALS Vial  : 1   Sample Multiplier: 10000
 
  Integration File: epa3c.e
  Quant Time: Feb 11 14:21:52 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Thu Feb 10 15:39:25 2022
  Response via : Initial Calibration
  Integrator: ChemStation
 
  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1)     Hydrogen                    2.129        1381980   1920.467 ppm   
   2)     Oxygen                      4.444       27175857   2233.524 ppm   
   3)     Nitrogen                    5.466       31745981   2407.985 ppm   
   4)     Carbon Monoxide            10.833       28678422   1997.022 ppm   
   5)     Methane                     7.079       21691822   2077.214 ppm   
   6)     Carbon Dioxide              3.588       33673927   2050.685 ppm   
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112203.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 09:11
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 Level 2 S32-01312201
  Misc      : 1.0 injection w/1 loop
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Feb 11 14:21:52 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Thu Feb 10 15:39:25 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112204.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 09:28
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 Level 3 S32-01312205
  Misc      : 0.5 injection w/.5 loop
  ALS Vial  : 1   Sample Multiplier: 10000
 
  Integration File: epa3c.e
  Quant Time: Feb 11 14:21:55 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Thu Feb 10 15:39:25 2022
  Response via : Initial Calibration
  Integrator: ChemStation
 
  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1)     Hydrogen                    2.113       13772382  19138.780 ppm   
   2)     Oxygen                      4.416      174858879  14371.269 ppm   
   3)     Nitrogen                    5.422      391291236  29680.083 ppm   
   4)     Carbon Monoxide            10.747      356694512  24838.427 ppm   
   5)     Methane                     7.039      209160596  20029.272 ppm   
   6)     Carbon Dioxide              3.542      394554277  24027.684 ppm   
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112204.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 09:28
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 Level 3 S32-01312205
  Misc      : 0.5 injection w/.5 loop
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Feb 11 14:21:55 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Thu Feb 10 15:39:25 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112205.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 09:45
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 Level 4 S32-01312205
  Misc      : 1.0 injection w/1 loop
  ALS Vial  : 1   Sample Multiplier: 10000
 
  Integration File: epa3c.e
  Quant Time: Feb 11 14:21:58 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Thu Feb 10 15:39:25 2022
  Response via : Initial Calibration
  Integrator: ChemStation
 
  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1)     Hydrogen                    2.118       29898443  41548.347 ppm   
   2)     Oxygen                      4.411      350553853  28811.254 ppm   
   3)     Nitrogen                    5.404      748173325  56750.176 ppm   
   4)     Carbon Monoxide            10.688      753331824  52458.270 ppm   
   5)     Methane                     7.019      440673278  42198.986 ppm   
   6)     Carbon Dioxide              3.522      833023183  50729.694 ppm   
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112205.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 09:45
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 Level 4 S32-01312205
  Misc      : 1.0 injection w/1 loop
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Feb 11 14:21:58 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Thu Feb 10 15:39:25 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112206.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 11:22
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 Level 5 S32-10262101
  Misc      : 1.0 injection w/1 loop
  ALS Vial  : 1   Sample Multiplier: 10000
 
  Integration File: epa3c.e
  Quant Time: Feb 11 14:27:57 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Thu Feb 10 15:39:25 2022
  Response via : Initial Calibration
  Integrator: ChemStation
 
  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1)     Hydrogen                    2.071      167552525 232839.234 ppm   
   2)     Oxygen                      0.000              0    N.D.  ppm  d
   3)     Nitrogen                    5.256     2926946484 222013.701 ppm   
   4)     Carbon Monoxide            10.382     2790323132 194304.184 ppm   
   5)     Methane                     6.837     2008199827 192305.730 ppm   
   6)     Carbon Dioxide              3.394     3146306050 191604.685 ppm   
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112206.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 11:22
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 Level 5 S32-10262101
  Misc      : 1.0 injection w/1 loop
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Feb 11 14:27:57 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Thu Feb 10 15:39:25 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00

-4000000

-2000000

0

2000000

4000000

6000000

8000000

   1e+07

 1.2e+07

 1.4e+07

 1.6e+07

 1.8e+07

   2e+07

 2.2e+07

 2.4e+07

 2.6e+07

 2.8e+07

   3e+07

 3.2e+07

 3.4e+07

Time

Response_ Signal: 02112206.D\TCD1A.ch

 2
.0

69

 3
.3

93

 5
.2

55

 6
.8

36

10
.3

80
C

ar
bo

n 
M

on

M
et

ha
ne

N
itr

og
en

C
ar

bo
n 

D
io

H
yd

ro
ge

n

C38021122.M Thu Jun 29 11:08:16 2023                                                      Page: 254 of 132

Att 12 Page 61, Rev3 8/6/24



                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112207.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 11:56
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 Level 6 S32-10192105
  Misc      : 1.0 injection w/1 loop
  ALS Vial  : 1   Sample Multiplier: 10000
 
  Integration File: epa3c.e
  Quant Time: Feb 11 14:28:27 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Thu Feb 10 15:39:25 2022
  Response via : Initial Calibration
  Integrator: ChemStation
 
  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1)     Hydrogen                    0.000              0    N.D.  ppm   
   2)     Oxygen                      4.348     2583024173 212293.104 ppm   
   3)     Nitrogen                    0.000              0    N.D.  ppm  d
   4)     Carbon Monoxide             0.000              0    N.D.  ppm   
   5)     Methane                     0.000              0    N.D.  ppm   
   6)     Carbon Dioxide              0.000              0    N.D.  ppm  d
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112207.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 11:56
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 Level 6 S32-10192105
  Misc      : 1.0 injection w/1 loop
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Feb 11 14:28:27 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Thu Feb 10 15:39:25 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112208.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 12:11
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 Level 7 S32-10202101
  Misc      : 1.0 injection w/1 loop
  ALS Vial  : 1   Sample Multiplier: 10000
 
  Integration File: epa3c.e
  Quant Time: Feb 11 14:28:48 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Thu Feb 10 15:39:25 2022
  Response via : Initial Calibration
  Integrator: ChemStation
 
  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1)     Hydrogen                    0.000              0    N.D.  ppm   
   2)     Oxygen                      0.000              0    N.D.  ppm  d
   3)     Nitrogen                    0.000              0    N.D.  ppm  d
   4)     Carbon Monoxide             0.000              0    N.D.  ppm   
   5)     Methane                     6.439f    9749957526 933658.430 ppm   
   6)     Carbon Dioxide              0.000              0    N.D.  ppm   
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112208.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 12:11
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 Level 7 S32-10202101
  Misc      : 1.0 injection w/1 loop
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Feb 11 14:28:48 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Thu Feb 10 15:39:25 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112209.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 12:32
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 Level 8 S32-09292102
  Misc      : 1.0 injection w/1 loop
  ALS Vial  : 1   Sample Multiplier: 10000
 
  Integration File: epa3c.e
  Quant Time: Feb 11 14:29:06 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Thu Feb 10 15:39:25 2022
  Response via : Initial Calibration
  Integrator: ChemStation
 
  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1)     Hydrogen                    0.000              0    N.D.  ppm   
   2)     Oxygen                      0.000              0    N.D.  ppm  d
   3)     Nitrogen                    0.000              0    N.D.  ppm  d
   4)     Carbon Monoxide             0.000              0    N.D.  ppm   
   5)     Methane                     0.000              0    N.D.  ppm   
   6)     Carbon Dioxide              3.098    15048506984 916428.469 ppm   
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112209.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 12:32
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 Level 8 S32-09292102
  Misc      : 1.0 injection w/1 loop
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Feb 11 14:29:06 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Thu Feb 10 15:39:25 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112210.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 12:46
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 Level 9 N2
  Misc      : 1.0 injection w/1 loop
  ALS Vial  : 1   Sample Multiplier: 10000
 
  Integration File: epa3c.e
  Quant Time: Feb 11 14:29:29 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Thu Feb 10 15:39:25 2022
  Response via : Initial Calibration
  Integrator: ChemStation
 
  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1)     Hydrogen                    0.000              0    N.D.  ppm   
   2)     Oxygen                      0.000              0    N.D.  ppm  d
   3)     Nitrogen                    5.022f   13129497105 995893.931 ppm   
   4)     Carbon Monoxide             0.000              0    N.D.  ppm   
   5)     Methane                     0.000              0    N.D.  ppm   
   6)     Carbon Dioxide              0.000              0    N.D.  ppm   
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112210.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 12:46
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 Level 9 N2
  Misc      : 1.0 injection w/1 loop
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Feb 11 14:29:29 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Thu Feb 10 15:39:25 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112211.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 13:37
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 Level 10 O2
  Misc      : 1.0 injection w/1 loop
  ALS Vial  : 1   Sample Multiplier: 10000
 
  Integration File: epa3c.e
  Quant Time: Feb 11 14:54:39 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Fri Feb 11 13:31:58 2022
  Response via : Initial Calibration
  Integrator: ChemStation
 
  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1)     Hydrogen                    0.000              0    N.D.  ppm   
   2)     Oxygen                      4.186f   12244414434 1007844.084 ppm   
   3)     Nitrogen                    0.000              0    N.D.  ppm  d
   4)     Carbon Monoxide             0.000              0    N.D.  ppm   
   5)     Methane                     0.000              0    N.D.  ppm   
   6)     Carbon Dioxide              0.000              0    N.D.  ppm  d
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112211.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 13:37
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 Level 10 O2
  Misc      : 1.0 injection w/1 loop
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Feb 11 14:54:39 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Fri Feb 11 13:31:58 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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                               Evaluate Continuing Calibration Report

  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112213.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 14:19
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 ICV S32-01312206
  Misc      : 1.0 injection w/1 loop
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Mar 08 13:39:40 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Wed Mar 02 15:08:17 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 

  Min. RRF     :   0.000  Min. Rel. Area :  50%  Max. R.T. Dev  0.33min
  Max. RRF Dev :  15%     Max. Rel. Area : 150%

        Compound                      Amount  Calc.      %Dev  Area% Dev(Min)
  -------------------------------------------------------------------------
  1     Hydrogen                      4.124   4.049       1.8    97   0.02 
  2     Oxygen                        2.490   2.574      -3.4    98   0.07 
  3     Nitrogen                      4.840   5.131      -6.0    98   0.44#
  4     Carbon Monoxide               5.151   5.138       0.3    97   2.56#
  5     Methane                       3.970   4.101      -3.3    97   0.28 
  6     Carbon Dioxide                4.799   4.982      -3.8    97  -0.04 

                         Evaluate Continuing Calibration Report - Not Founds

 --------------------------------------------------------------------------

    (#) = Out of Range               SPCC's out = 0  CCC's out = 0

C38021122.M Thu Jun 29 11:21:47 2023   
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112213.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 14:19
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 ICV S32-01312206
  Misc      : 1.0 injection w/1 loop
  ALS Vial  : 1   Sample Multiplier: 10000
 
  Integration File: epa3c.e
  Quant Time: Mar 08 13:39:40 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Wed Mar 02 15:08:17 2022
  Response via : Initial Calibration
  Integrator: ChemStation
 
  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1)     Hydrogen                    2.117       29018544  40490.154 ppm   
   2)     Oxygen                      4.410      343782768  25739.435 ppm   
   3)     Nitrogen                    5.404      736463885  51306.703 ppm   
   4)     Carbon Monoxide            10.691      728496749  51383.343 ppm   
   5)     Methane                     7.020      426325304  41013.821 ppm   
   6)     Carbon Dioxide              3.531      809243552  49818.970 ppm   
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC38\DATA\2022_02\11\
  Data File : 02112213.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 11-Feb-2022, 14:19
  Operator  : Chris Parnell
  Sample    : ICAL C38021122 ICV S32-01312206
  Misc      : 1.0 injection w/1 loop
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Mar 08 13:39:40 2022
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Wed Mar 02 15:08:17 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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ALS Environmental - Simi Valley, California

Modified EPA Method 3C Daily QC Summary

Client : SQ Environmental, LLC Instrument : GC38

Analyst : SR/BK Date Analyzed : 7/17/2024

Method Name : EPA 3C, ASTM D 1946-90, VOA-EPA3C

RT Summaries and QC Check (minutes)

Sample ID Hydrogen Oxygen Nitrogen
Carbon 

Monoxide
Methane

Carbon 

Dioxide
File ID Time

ICAL Mean RT 2.121 4.409 5.343 10.218 6.996 3.582

RT Windows (+/- min ) 0.330 0.330 0.330 0.330 0.330 0.330

STD S33-05222401 2.114 4.403 5.334 10.190 6.993 3.688 07172402.D 07:45

+/- 0.33min of ICAL Mean RT Pass Pass Pass Pass Pass Pass

MB STD00251 4.439 Pass 5.395 Pass 3.758 Pass 07172403.D 08:00

Lab Air 4.269 Pass 4.991 Fail 3.743 Pass 07172404.D 08:16

LCS S33-07272202 2.113 Pass 4.404 Pass 5.336 Pass 10.192 Pass 6.992 Pass 3.678 Pass 07172405.D 08:34

LCSD S33-07272202 2.113 Pass 4.403 Pass 5.336 Pass 10.190 Pass 6.991 Pass 3.677 Pass 07172406.D 08:52

P2402855-001 4.337 Pass 5.084 Pass 3.685 Pass 07172408.D 09:22

P2402855-002 4.317 Pass 5.071 Pass 3.741 Pass 07172409.D 09:36

P2402855-002dup 4.317 Pass 5.071 Pass 3.741 Pass 07172410.D 09:49

STD S33-05222401 2.113 Pass 4.402 Pass 5.332 Pass 10.186 Pass 6.989 Pass 3.675 Pass 07172417.D 12:16

Continuing Calibration Standards Summary (ppm)

Sample ID Hydrogen Oxygen Nitrogen
Carbon 

Monoxide
Methane

Carbon 

Dioxide
File ID Time

ACTUAL 40300.0 24900.0 49700.0 50400.0 40300.0 50400.0

CCV Criteria (+/- %D) 15.0% 10.0% 10.0% 10.0% 10.0% 10.0%

STD S33-05222401 43005.3 6.7% 25166.4 1.1% 49848.7 0.3% 50496.8 0.2% 39334.1 2.4% 51186.8 1.6% 07172402.D 07:45

STD S33-05222401 44601.7 10.7% 25591.2 2.8% 50673.6 2.0% 52052.1 3.3% 40754.2 1.1% 53845.6 6.8% 07172417.D 12:16

Lab Dup Summary (ppm, without DF correction and nomalization)

Sample ID Hydrogen Oxygen Nitrogen
Carbon 

Monoxide
Methane

Carbon 

Dioxide
File ID Time

Duplicate Criteria % RPD 5% 5% 5% 5% 5% 5%

P2402855-002 150940.3 546562.4 5597.8 07172409.D 09:36

P2402855-002dup 150426.5 545914.0 5463.0 07172410.D 09:49

Duplicate % RPD 0.3% Pass 0.1% Pass 2.4% Pass

LCS / LCS Dup Summary (ppm, without DF correction)

Sample ID Hydrogen Oxygen Nitrogen
Carbon 

Monoxide
Methane

Carbon 

Dioxide
File ID Time

LCS Actual Conc. (ppm) 39700.0 25100.0 49800.0 49600.0 40000.0 49600.0

LCS Criteria (% Range) 96%-117% 92%-112% 89%-113% 96%-113% 95%-111% 93%-112%

LCS S33-07272202 42864.0 23757.2 46960.7 49630.8 39104.0 53182.6 07172405.D 08:34

LCS % Recovery 108% Pass 95% Pass 94% Pass 100% Pass 98% Pass 107% Pass

LCSD S33-07272202 43558.0 24013.6 47488.0 50328.8 39670.7 54201.8 07172406.D 08:52

LCS % Recovery 110% Pass 96% Pass 95% Pass 101% Pass 99% Pass 109% Pass

Duplicate % RPD 1.6% 1.1% 1.1% 1.4% 1.4% 1.9%

Duplicate Criteria % RPD 5% Pass 7% Pass 7% Pass 5% Pass 5% Pass 6% Pass

Lab Air QC Summary

Sample ID
Lab Air Criteria Total 

(90%-110%)
Lab Air 220869.6 779031.5 556.6 100.0% Pass

Lab Air Normalized (%) 22.07% 77.86% 0.06% 100.0%

Carbon 

Dioxide

Carbon 

Monoxide
NitrogenOxygenHydrogen Methane

I:\Excel\Report\3CM\2024\P2402855_SQ Environmental, LLC_TX Star, Euless _ 1098.015.003_3CM_2407171310_BK
Version 1.0.0

Printed: 7/17/2024 1:14 PM

1st 07/17/24

SR 07/17/24 2nd 07/17/24
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC38\DATA\2024_07\17\
  Data File : 07172402.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 17-Jul-2024, 07:45:17
  Operator  : SR/BK
  Sample    : STD S33-05222401
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 10000
 
  Integration File: epa3c.e
  Quant Time: Jul 17 07:59:07 2024
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Tue Mar 08 12:45:41 2022
  Response via : Initial Calibration
  Integrator: ChemStation
 
  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1)     Hydrogen                    2.114       30821109  43005.309 ppm   
   2)     Oxygen                      4.403      336145731  25166.402 ppm   
   3)     Nitrogen                    5.334      715636629  49848.692 ppm   
   4)     Carbon Monoxide            10.190      715928249  50496.844 ppm   
   5)     Methane                     6.993      408865333  39334.117 ppm   
   6)     Carbon Dioxide              3.688      831462063  51186.795 ppm   
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.

C38021122.M Wed Jul 17 07:59:46 2024 LM                                                   Page:  1

1st 07/17/24

SR 07/17/24
2nd 07/17/24
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC38\DATA\2024_07\17\
  Data File : 07172402.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 17-Jul-2024, 07:45:17
  Operator  : SR/BK
  Sample    : STD S33-05222401
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Jul 17 07:59:07 2024
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Tue Mar 08 12:45:41 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC38\DATA\2024_07\17\
  Data File : 07172417.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 17-Jul-2024, 12:16:17
  Operator  : SR/BK
  Sample    : STD S33-05222401
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 10000
 
  Integration File: epa3c.e
  Quant Time: Jul 17 12:49:52 2024
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Tue Mar 08 12:45:41 2022
  Response via : Initial Calibration
  Integrator: ChemStation
 
  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1)     Hydrogen                    2.113       31965231  44601.725 ppm   
   2)     Oxygen                      4.402      341806905  25591.174 ppm   
   3)     Nitrogen                    5.332      727420804  50673.591 ppm   
   4)     Carbon Monoxide            10.186      737977569  52052.057 ppm   
   5)     Methane                     6.989      423626826  40754.219 ppm   
   6)     Carbon Dioxide              3.675      874651158  53845.619 ppm   
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.

C38021122.M Wed Jul 17 12:50:25 2024 LM                                                   Page:  1

1st 07/17/24

SR 07/17/24

2nd 07/17/24
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC38\DATA\2024_07\17\
  Data File : 07172417.D                                          
  Signal(s) : TCD1A.ch
  Acq On    : 17-Jul-2024, 12:16:17
  Operator  : SR/BK
  Sample    : STD S33-05222401
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 10000

  Integration File: epa3c.e
  Quant Time: Jul 17 12:49:52 2024
  Quant Method : I:\GC38\METHODS\C38021122.M
  Quant Title  : EPA 3C, ASTM D 1946-90, VOA-EPA3C
  QLast Update : Tue Mar 08 12:45:41 2022
  Response via : Initial Calibration
  Integrator: ChemStation

  Volume Inj.  : 100ul
  Signal Phase : CarboSieve Packed Column
  Signal Info  : 
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Date/Time File Name Sample ID Misc Info Operator
Acquisition

Method
Comments

1 11-Feb-2022, 08:34 02112201.D He Blank Chris Parnell EPA Method 3C.M

2 11-Feb-2022, 08:51 02112202.D ICAL C38021022 Level 1 S32-01312201 Chris Parnell EPA Method 3C.M Pass

3 11-Feb-2022, 09:11 02112203.D ICAL C38021022 Level 2 S32-01312201 Chris Parnell EPA Method 3C.M Pass

4 11-Feb-2022, 09:28 02112204.D ICAL C38021122 Level 3 S32-01312205 Chris Parnell EPA Method 3C.M Pass

5 11-Feb-2022, 09:45 02112205.D ICAL C38021122 Level 4 S32-01312205 Chris Parnell EPA Method 3C.M Pass

6 11-Feb-2022, 11:22 02112206.D ICAL C38021122 Level 5 S32-10262101 Chris Parnell EPA Method 3C.M Pass

7 11-Feb-2022, 11:56 02112207.D ICAL C38021122 Level 6 S32-10192105 Chris Parnell EPA Method 3C.M Pass

8 11-Feb-2022, 12:11 02112208.D ICAL C38021122 Level 7 S32-10202101 Chris Parnell EPA Method 3C.M Pass

9 11-Feb-2022, 12:32 02112209.D ICAL C38021122 Level 8 S32-09292102 Chris Parnell EPA Method 3C.M Pass

10 11-Feb-2022, 12:46 02112210.D ICAL C38021122 Level 9 N2 Chris Parnell EPA Method 3C.M Pass

11 11-Feb-2022, 13:37 02112211.D ICAL C38021122 Level 10 O2 Chris Parnell EPA Method 3C.M Pass

12 11-Feb-2022, 14:00 02112212.D xICAL C38021122 ICV S32-01312206 Chris Parnell EPA Method 3C.M Not Used

13 11-Feb-2022, 14:19 02112213.D ICAL C38021122 ICV S32-01312206 Chris Parnell EPA Method 3C.M Pass

14 11-Feb-2022, 15:01 02112214.D Lab Air Chris Parnell EPA Method 3C.M

Injection Log

Directory: I:\GC38\DATA\2022_02\11\

G:\3-GC Run logs\GC-38_3C(FXG)\2022_02\
stephanie.reynoso - 6/29/23 11:30 AM

 Page 1 of 1
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Date/Time File Name Sample ID Misc Info Operator
Acquisition

Method
Comments

1 17-Jul-2024, 07:45:17 07172402.D STD S33-05222401 SR/BK EPA Method 3C.M Pass

2 17-Jul-2024, 08:00:43 07172403.D MB STD00251 SR/BK EPA Method 3C.M Pass

3 17-Jul-2024, 08:16:50 07172404.D Lab Air SR/BK EPA Method 3C.M Pass

4 17-Jul-2024, 08:34:39 07172405.D LCS S33-07272202 SR/BK EPA Method 3C.M Pass

5 17-Jul-2024, 08:52:28 07172406.D LCSD S33-07272202 SR/BK EPA Method 3C.M Pass

6 17-Jul-2024, 09:08:47 07172407.D P2402888-001 SR/BK EPA Method 3C.M

7 17-Jul-2024, 09:22:44 07172408.D P2402855-001 SR/BK EPA Method 3C.M

8 17-Jul-2024, 09:36:53 07172409.D P2402855-002 SR/BK EPA Method 3C.M

9 17-Jul-2024, 09:49:54 07172410.D P2402855-002dup SR/BK EPA Method 3C.M

10 17-Jul-2024, 10:05:07 07172411.D P2402891-001 SR/BK EPA Method 3C.M

11 17-Jul-2024, 10:19:10 07172412.D P2402857-001 SR/BK EPA Method 3C.M

12 17-Jul-2024, 11:04:44 07172413.D P2402871-001 SR/BK EPA Method 3C.M

13 17-Jul-2024, 11:29:16 07172414.D P2402871-002 SR/BK EPA Method 3C.M

14 17-Jul-2024, 11:44:54 07172415.D P2402871-003 SR/BK EPA Method 3C.M

15 17-Jul-2024, 12:02:06 07172416.D P2402878-001 SR/BK EPA Method 3C.M

16 17-Jul-2024, 12:16:17 07172417.D STD S33-05222401 SR/BK EPA Method 3C.M Pass

17 17-Jul-2024, 12:55:20 07172418.D P2402883-001 SR/BK EPA Method 3C.M

18 17-Jul-2024, 13:09:01 07172419.D P2402883-002 SR/BK EPA Method 3C.M

19 17-Jul-2024, 13:21:51 07172420.D P2402883-003 SR/BK EPA Method 3C.M

20 17-Jul-2024, 13:36:03 07172421.D P2402883-004 SR/BK EPA Method 3C.M

21 17-Jul-2024, 13:49:34 07172422.D P2402883-005 SR/BK EPA Method 3C.M

22 17-Jul-2024, 14:04:48 07172423.D P2402883-006 SR/BK EPA Method 3C.M

23 17-Jul-2024, 14:18:15 07172424.D P2402883-007 SR/BK EPA Method 3C.M

24 17-Jul-2024, 14:31:54 07172425.D STD S33-05222401 SR/BK EPA Method 3C.M Pass

Injection Log

Directory: I:\GC38\DATA\2024_07\17\

G:\3-GC Run logs\GC-38_3C(FXG)\2024_07\
braden.kalous - 7/17/2024 2:50 PM
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162407.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024   9:42
  Operator  : GG
  Sample    : P2402855-001 1.0ml
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1
 
  Integration File: autoint1.e
  Quant Time: Jul 17 08:42:57 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped
 
  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1) Z   Hydrogen_Sulfide            1.018         167234      3.492 ppb  m
   2) W   Carbonyl_Sulfide            1.322         141956      2.573 ppb  m
   3) T   Methyl_Mercaptan            0.000              0    N.D.  ppb   
   4) T   Ethyl_Mercaptan             0.000              0    N.D.  ppb   
   5) T   Dimethyl_Sulfide            0.000              0    N.D.  ppb   
   6) T   Carbon_Disulfide            3.973          99669      1.101 ppb  m
   7) T   2-Propyl_Mercaptan          0.000              0    N.D.  ppb   
   8) T   t-Butyl_Mercaptan           0.000              0    N.D.  ppb   
   9) T   Propyl_Mercaptan            0.000              0    N.D.  ppb   
  10) T   Ethyl_Methyl_Sulfide        0.000              0    N.D.  ppb   
  11) T   Thiophene                   0.000              0    N.D.  ppb   
  12) T   i-Butyl_Mercaptan           0.000              0    N.D.  ppb   
  13) T   Diethyl_Sulfide             0.000              0    N.D.  ppb   
  14) t   n-Butyl_Mercaptan           0.000              0    N.D.  ppb   
  15) t   Dimethyl_Disulfide          0.000              0    N.D.  ppb   
  16) T   2-Methyl_Thiophene          0.000              0    N.D.  ppb   
  17) t   3-Methyl_Thiophene          0.000              0    N.D.  ppb   
  18) T   Tetrahydrothiophene         0.000              0    N.D.  ppb   
  19) t   2,5-Dimethyl_Thiophene      0.000              0    N.D.  ppb   
  20) T   2-Ethyl_Thiophene           0.000              0    N.D.  ppb   
  21) T   Diethyl_Disulfide           0.000              0    N.D.  ppb   
  22) T   Methyltrisulfide            0.000              0    N.D.  ppb   
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.

GC13_080720.M Wed Jul 17 08:44:11 2024                                                    Page:  1

1st 07/17/24

2nd 07/17/24
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162407.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024   9:42
  Operator  : GG
  Sample    : P2402855-001 1.0ml
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Jul 17 08:42:57 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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                                     Quantitation Report (Qedit)

  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162407.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024   9:42
  Operator  : GG
  Sample    : P2402855-001 1.0ml
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Jul 16 09:57:31 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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 (+) = Expected Retention Time
GC13_080720.M Wed Jul 17 08:42:11 2024                                                    Page: 1

1st 07/17/24

2nd 07/17/24

77 of 132

Att 12 Page 84, Rev3 8/6/24



                                     Quantitation Report (Qedit)

  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162407.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024   9:42
  Operator  : GG
  Sample    : P2402855-001 1.0ml
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Jul 16 09:57:31 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80
0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000

24000

26000

28000

30000

32000

Time

Response_ Signal: 07162407.D\AIB1B.CH

 1.018

|
|
|

|
|
|

+

QEdit

07/17/24

MP

After

Manual Integration:

response   167234

1.018min    3.492 ppb m

(1)  Hydrogen_Sulfide (Z)

 (+) = Expected Retention Time
GC13_080720.M Wed Jul 17 08:42:20 2024                                                    Page: 1

1st 07/17/24

2nd 07/17/24

78 of 132

Att 12 Page 85, Rev3 8/6/24



                                     Quantitation Report (Qedit)

  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162407.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024   9:42
  Operator  : GG
  Sample    : P2402855-001 1.0ml
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Jul 16 09:57:31 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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                                     Quantitation Report (Qedit)

  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162407.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024   9:42
  Operator  : GG
  Sample    : P2402855-001 1.0ml
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Jul 16 09:57:31 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00
0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000

24000

26000

28000

30000

32000

Time

Response_ Signal: 07162407.D\AIB1B.CH

 1.322

|
|
|

|
|
|

+

QEdit

07/17/24

MP

After

Manual Integration:

response   141956

1.322min    2.573 ppb m

(2)  Carbonyl_Sulfide (W)

 (+) = Expected Retention Time
GC13_080720.M Wed Jul 17 08:42:38 2024                                                    Page: 1

1st 07/17/24

2nd 07/17/24

80 of 132

Att 12 Page 87, Rev3 8/6/24



                                     Quantitation Report (Qedit)

  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162407.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024   9:42
  Operator  : GG
  Sample    : P2402855-001 1.0ml
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Jul 16 09:57:31 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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                                     Quantitation Report (Qedit)

  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162407.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024   9:42
  Operator  : GG
  Sample    : P2402855-001 1.0ml
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Jul 16 09:57:31 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162408.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024  10:01
  Operator  : GG
  Sample    : P2402855-002 1.0ml
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1
 
  Integration File: autoint1.e
  Quant Time: Jul 17 09:11:38 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped
 
  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1) Z   Hydrogen_Sulfide            0.000              0    N.D.  ppb   
   2) W   Carbonyl_Sulfide            1.306         143921      2.608 ppb  m
   3) T   Methyl_Mercaptan            0.000              0    N.D.  ppb   
   4) T   Ethyl_Mercaptan             0.000              0    N.D.  ppb   
   5) T   Dimethyl_Sulfide            0.000              0    N.D.  ppb   
   6) T   Carbon_Disulfide            3.972         172683      1.907 ppb  m
   7) T   2-Propyl_Mercaptan          0.000              0    N.D.  ppb   
   8) T   t-Butyl_Mercaptan           0.000              0    N.D.  ppb   
   9) T   Propyl_Mercaptan            0.000              0    N.D.  ppb   
  10) T   Ethyl_Methyl_Sulfide        0.000              0    N.D.  ppb   
  11) T   Thiophene                   0.000              0    N.D.  ppb   
  12) T   i-Butyl_Mercaptan           0.000              0    N.D.  ppb   
  13) T   Diethyl_Sulfide             0.000              0    N.D.  ppb   
  14) t   n-Butyl_Mercaptan           0.000              0    N.D.  ppb   
  15) t   Dimethyl_Disulfide          0.000              0    N.D.  ppb   
  16) T   2-Methyl_Thiophene          0.000              0    N.D.  ppb   
  17) t   3-Methyl_Thiophene          0.000              0    N.D.  ppb   
  18) T   Tetrahydrothiophene         0.000              0    N.D.  ppb   
  19) t   2,5-Dimethyl_Thiophene      0.000              0    N.D.  ppb   
  20) T   2-Ethyl_Thiophene           0.000              0    N.D.  ppb   
  21) T   Diethyl_Disulfide           0.000              0    N.D.  ppb   
  22) T   Methyltrisulfide            0.000              0    N.D.  ppb   
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162408.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024  10:01
  Operator  : GG
  Sample    : P2402855-002 1.0ml
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Jul 17 09:11:38 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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                                     Quantitation Report (Qedit)

  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162408.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024  10:01
  Operator  : GG
  Sample    : P2402855-002 1.0ml
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Jul 16 10:19:55 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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(2)  Carbonyl_Sulfide (W)

 (+) = Expected Retention Time
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                                     Quantitation Report (Qedit)

  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162408.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024  10:01
  Operator  : GG
  Sample    : P2402855-002 1.0ml
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Jul 16 10:19:55 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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                                     Quantitation Report (Qedit)

  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162408.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024  10:01
  Operator  : GG
  Sample    : P2402855-002 1.0ml
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Jul 16 10:19:55 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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                                     Quantitation Report (Qedit)

  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162408.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024  10:01
  Operator  : GG
  Sample    : P2402855-002 1.0ml
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Jul 16 10:19:55 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162406.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024   9:14
  Operator  : GG
  Sample    : MB 1.0ml
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1
 
  Integration File: autoint1.e
  Quant Time: Jul 16 09:38:38 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped
 
  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1) Z   Hydrogen_Sulfide            0.000              0    N.D.  ppb   
   2) W   Carbonyl_Sulfide            0.000              0    N.D.  ppb   
   3) T   Methyl_Mercaptan            0.000              0    N.D.  ppb   
   4) T   Ethyl_Mercaptan             0.000              0    N.D.  ppb   
   5) T   Dimethyl_Sulfide            0.000              0    N.D.  ppb   
   6) T   Carbon_Disulfide            0.000              0    N.D.  ppb   
   7) T   2-Propyl_Mercaptan          0.000              0    N.D.  ppb   
   8) T   t-Butyl_Mercaptan           0.000              0    N.D.  ppb   
   9) T   Propyl_Mercaptan            0.000              0    N.D.  ppb   
  10) T   Ethyl_Methyl_Sulfide        0.000              0    N.D.  ppb   
  11) T   Thiophene                   0.000              0    N.D.  ppb   
  12) T   i-Butyl_Mercaptan           0.000              0    N.D.  ppb   
  13) T   Diethyl_Sulfide             0.000              0    N.D.  ppb   
  14) t   n-Butyl_Mercaptan           0.000              0    N.D.  ppb   
  15) t   Dimethyl_Disulfide          0.000              0    N.D.  ppb   
  16) T   2-Methyl_Thiophene          0.000              0    N.D.  ppb   
  17) t   3-Methyl_Thiophene          0.000              0    N.D.  ppb   
  18) T   Tetrahydrothiophene         0.000              0    N.D.  ppb   
  19) t   2,5-Dimethyl_Thiophene      0.000              0    N.D.  ppb   
  20) T   2-Ethyl_Thiophene           0.000              0    N.D.  ppb   
  21) T   Diethyl_Disulfide           0.000              0    N.D.  ppb   
  22) T   Methyltrisulfide            0.000              0    N.D.  ppb   
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162406.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024   9:14
  Operator  : GG
  Sample    : MB 1.0ml
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Jul 16 09:38:38 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162403.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024   8:30
  Operator  : GG
  Sample    : LCS S33-06212402
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1
 
  Integration File: autoint1.e
  Quant Time: Jul 16 08:38:54 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped
 
  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1) Z   Hydrogen_Sulfide            1.035       36919151    770.993 ppb   
   2) W   Carbonyl_Sulfide            1.306       45252655    820.175 ppb   
   3) T   Methyl_Mercaptan            2.515       47754232   1054.805 ppb   
   4) T   Ethyl_Mercaptan             0.000              0    N.D.  ppb   
   5) T   Dimethyl_Sulfide            0.000              0    N.D.  ppb   
   6) T   Carbon_Disulfide            0.000              0    N.D.  ppb  d
   7) T   2-Propyl_Mercaptan          0.000              0    N.D.  ppb   
   8) T   t-Butyl_Mercaptan           0.000              0    N.D.  ppb   
   9) T   Propyl_Mercaptan            0.000              0    N.D.  ppb   
  10) T   Ethyl_Methyl_Sulfide        0.000              0    N.D.  ppb   
  11) T   Thiophene                   0.000              0    N.D.  ppb   
  12) T   i-Butyl_Mercaptan           0.000              0    N.D.  ppb   
  13) T   Diethyl_Sulfide             0.000              0    N.D.  ppb   
  14) t   n-Butyl_Mercaptan           0.000              0    N.D.  ppb   
  15) t   Dimethyl_Disulfide          0.000              0    N.D.  ppb   
  16) T   2-Methyl_Thiophene          0.000              0    N.D.  ppb   
  17) t   3-Methyl_Thiophene          0.000              0    N.D.  ppb   
  18) T   Tetrahydrothiophene         0.000              0    N.D.  ppb   
  19) t   2,5-Dimethyl_Thiophene      0.000              0    N.D.  ppb   
  20) T   2-Ethyl_Thiophene           0.000              0    N.D.  ppb   
  21) T   Diethyl_Disulfide           0.000              0    N.D.  ppb   
  22) T   Methyltrisulfide            0.000              0    N.D.  ppb   
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162403.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024   8:30
  Operator  : GG
  Sample    : LCS S33-06212402
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Jul 16 08:38:54 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162404.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024   8:41
  Operator  : GG
  Sample    : LCSD S33-06212402
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1
 
  Integration File: autoint1.e
  Quant Time: Jul 16 08:49:38 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped
 
  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1) Z   Hydrogen_Sulfide            1.034       41003178    856.281 ppb   
   2) W   Carbonyl_Sulfide            1.306       46193730    837.231 ppb   
   3) T   Methyl_Mercaptan            2.514       50848332   1123.148 ppb   
   4) T   Ethyl_Mercaptan             0.000              0    N.D.  ppb   
   5) T   Dimethyl_Sulfide            0.000              0    N.D.  ppb  d
   6) T   Carbon_Disulfide            0.000              0    N.D.  ppb  d
   7) T   2-Propyl_Mercaptan          0.000              0    N.D.  ppb   
   8) T   t-Butyl_Mercaptan           0.000              0    N.D.  ppb   
   9) T   Propyl_Mercaptan            0.000              0    N.D.  ppb   
  10) T   Ethyl_Methyl_Sulfide        0.000              0    N.D.  ppb   
  11) T   Thiophene                   0.000              0    N.D.  ppb   
  12) T   i-Butyl_Mercaptan           0.000              0    N.D.  ppb   
  13) T   Diethyl_Sulfide             0.000              0    N.D.  ppb   
  14) t   n-Butyl_Mercaptan           0.000              0    N.D.  ppb   
  15) t   Dimethyl_Disulfide          0.000              0    N.D.  ppb   
  16) T   2-Methyl_Thiophene          0.000              0    N.D.  ppb   
  17) t   3-Methyl_Thiophene          0.000              0    N.D.  ppb   
  18) T   Tetrahydrothiophene         0.000              0    N.D.  ppb   
  19) t   2,5-Dimethyl_Thiophene      0.000              0    N.D.  ppb   
  20) T   2-Ethyl_Thiophene           0.000              0    N.D.  ppb   
  21) T   Diethyl_Disulfide           0.000              0    N.D.  ppb   
  22) T   Methyltrisulfide            0.000              0    N.D.  ppb   
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162404.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024   8:41
  Operator  : GG
  Sample    : LCSD S33-06212402
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Jul 16 08:49:38 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162409.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024  10:21
  Operator  : GG
  Sample    : P2402855-002Dup 1.0ml
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1
 
  Integration File: autoint1.e
  Quant Time: Jul 17 09:32:02 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped
 
  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1) Z   Hydrogen_Sulfide            0.000              0    N.D.  ppb   
   2) W   Carbonyl_Sulfide            1.324         125080      2.267 ppb  m
   3) T   Methyl_Mercaptan            0.000              0    N.D.  ppb   
   4) T   Ethyl_Mercaptan             0.000              0    N.D.  ppb   
   5) T   Dimethyl_Sulfide            0.000              0    N.D.  ppb   
   6) T   Carbon_Disulfide            3.976         124344      1.373 ppb  m
   7) T   2-Propyl_Mercaptan          0.000              0    N.D.  ppb   
   8) T   t-Butyl_Mercaptan           0.000              0    N.D.  ppb   
   9) T   Propyl_Mercaptan            0.000              0    N.D.  ppb   
  10) T   Ethyl_Methyl_Sulfide        0.000              0    N.D.  ppb   
  11) T   Thiophene                   0.000              0    N.D.  ppb   
  12) T   i-Butyl_Mercaptan           0.000              0    N.D.  ppb   
  13) T   Diethyl_Sulfide             0.000              0    N.D.  ppb   
  14) t   n-Butyl_Mercaptan           0.000              0    N.D.  ppb   
  15) t   Dimethyl_Disulfide          0.000              0    N.D.  ppb   
  16) T   2-Methyl_Thiophene          0.000              0    N.D.  ppb   
  17) t   3-Methyl_Thiophene          0.000              0    N.D.  ppb   
  18) T   Tetrahydrothiophene         0.000              0    N.D.  ppb   
  19) t   2,5-Dimethyl_Thiophene      0.000              0    N.D.  ppb   
  20) T   2-Ethyl_Thiophene           0.000              0    N.D.  ppb   
  21) T   Diethyl_Disulfide           0.000              0    N.D.  ppb   
  22) T   Methyltrisulfide            0.000              0    N.D.  ppb   
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.

GC13_080720.M Wed Jul 17 09:32:55 2024                                                    Page:  1

1st 07/17/24

2nd 07/17/24

95 of 132

Att 12 Page 102, Rev3 8/6/24



                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162409.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024  10:21
  Operator  : GG
  Sample    : P2402855-002Dup 1.0ml
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Jul 17 09:32:02 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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                                     Quantitation Report (Qedit)

  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162409.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024  10:21
  Operator  : GG
  Sample    : P2402855-002Dup 1.0ml
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Jul 17 09:29:59 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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                                     Quantitation Report (Qedit)

  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162409.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024  10:21
  Operator  : GG
  Sample    : P2402855-002Dup 1.0ml
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Jul 17 09:32:02 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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                                     Quantitation Report (Qedit)

  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162409.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024  10:21
  Operator  : GG
  Sample    : P2402855-002Dup 1.0ml
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Jul 17 09:29:59 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 

3.20 3.30 3.40 3.50 3.60 3.70 3.80 3.90 4.00 4.10 4.20 4.30 4.40 4.50 4.60 4.70 4.80
0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000

24000

26000

28000

Time

Response_ Signal: 07162409.D\AIB1B.CH

|||||| +

QEdit

07/17/24

Before

Manual Integration:

response   0

3.974min    0.000 ppb  

(6)  Carbon_Disulfide (T)

 (+) = Expected Retention Time
GC13_080720.M Wed Jul 17 09:30:19 2024                                                    Page: 1

1st 07/17/24

2nd 07/17/24

99 of 132

Att 12 Page 106, Rev3 8/6/24



                                     Quantitation Report (Qedit)

  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162409.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024  10:21
  Operator  : GG
  Sample    : P2402855-002Dup 1.0ml
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Jul 17 09:32:02 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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Response Factor Report HP G1S30A 

Method Path J:\GC13\METHODS\ 
Method File GC13 080720.M 
Title AS'l'M ~y;so4, VOh-2307~~_sr.D, VOA SH20_SCD 
Last Update : Fri J.\'19 07 13:29:1S 202') 
Response Via : Initial Calibratjon 

Calibration Files 
Sppb =08072014.D 
1000 =08072017.D 

20 
sooo 

=0807201S.D 
=08072018.D 

1) z 
2) w 
3) T 
4) T 
S) T 
6) T 
7) T 
8) T 
9) T 

10) T 
11) T 
12) T 
13) T 
14) t 
lS) t 
16) T 
17) t 
18) T 
19) t 
20) T 
21) T 
22) T 

Compound 

Hydrogen_Sulf ide 
Carbonyl_Sulf ide 
Methyl_Mercaptan 
Ethyl_Mercaptan 
Dimethyl_Sulfide 
Carbon_Disulfide 
2-Propyl_Merc .. . 
t-Butyl_Merca .. . 
Propyl_Mercaptan 
Ethyl_Methyl_ ... 
Thiophene 
i-Butyl_Merca ... 
Diethyl_Sulfide 
n-Butyl_Merca .. . 
Dimethyl_Disu .. . 
2-Methyl_Thio .. . 
3-Methyl_Thio .. . 
Tetrahydrothi .. . 
2, S-Dimethyl_ .. . 
2-Ethyl_Thiop .. . 
Diethyl_Disul .. . 
Methyltrisulfide 

Sppb 20 

S.4SO 
S.773 
4.196 
4.196 
4 .196 
0.839 
4.196 
4.196 
4.196 
4.196 
4.196 
4.196 
4.196 
4.196 
0.839 
4.196 
4.196 
4.196 
4.196 
4.196 
0.839 
1. 2S8 

4.9S7 
S.970 
3.96S 
3.96S 
3.96S 
0.793 
3. 96S 
3.96S 
3.96S 
3. 96S 
3.96S 
3.96S 
3.96S 
3.96S 
0.793 
3.96S 
3.96S 
3.96S 
3. 96S 
3.96S 
0.793 
1.191 

100 

3.9SS 
S.144 
3. 729 
3.729 
3. 729 
0.746 
3. 729 
3.729 
3.729 
3. 729 
3.729 
3.729 
3.729 
3. 729 
0.746 
3.729 
3.729 
3.729 
3.729 
3.729 
0.746 
1.119 

100 
lOk 

=08072016.D 
=08072019.D 

1000 sooo 10k Avg 

4.248 
s.oss 
4.447 
4.447 
4.447 
0.889 
4.447 
4.447 
4.447 
4.447 
4.447 
4.447 
4.447 
4.447 
0.889 
4.447 
4.447 
4.447 
4.447 
4.447 
0.889 
1. 334 

4.690 
S.434 
4.900 
4.900 
4.900 
0.980 
4.900 
4.900 
4.900 
4.900 
4.900 
4.900 
4.900 
4.900 
0.980 
4.900 
4.900 
4.900 
4.900 
4.900 
0.980 
1.470 

4.644 
S.39S 
4.920 
4.920 
4.920 
0.984 
4.920 
4. 920 
4.920 
4. 920 
4.920 
4.920 
4.920 
4.920 
0.984 
4.920 
4.920 
4.920 
4.920 
4.920 
0.984 
1. 476 

4.789 E4 
S.S17 E4 
4.S27 E4 
4.S27 E4 
4.S27 E4 
0.90S ES 
4.S27 E4 
4.S27 E4 
4.S27 E4 
4.S27 E4 
4.S27 E4 
4.S27 E4 
4.S27 E4 
4.S27 E4 
0.90S ES 
4.S27 E4 
4.S27 E4 
4.527 E4 
4.S27 E4 
4.527 E4 
0.905 ES 
1. 358 E5 

%RSD 

12.37 
6.43 

13. 90 
13.90 
13. 90 
13.90 
13.90 
13. 90 
13.90 
13. 90 
13. 90 
13. 90 
13.90 
13.90 
13. 90 
13.90 
13 .90 
13.90 
13. 90 
13.90 
13.90 
13.88 

(#) = Out of Range ### Number of calibration levels exceeded format ### 

GC13_080720.M Mon Aug 31 10:57:09 2020 Page: 1 
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# 

# 

Method Path 
Method File 
Title 
Last Update 
Response Via 

ID Cone 

1 Sppb 2 
2 20 7 
3 100 33 
4 1000 333 
5 sooo 1667 
6 10k 3333 
7 SOK 16667 

Calibration Status Report HP Gl530A 

J:\GC13\METHODS\ 
SC'.?.080720 .M 

ASTM D5504, VO}.-S307M_SCD, VOA SH20_SCD 
Fri ."rng 07 13:29:1S 2020 

: Initial Calibration 

ISTD Path\File 
Cone 

-------------------------------------------------
0 I:\GC13\DATA\SCD\2020_08\07\08072014.D 
0 I:\GC13\DATA\SCD\2020_08\07\08072015.D 
0 I:\GC13\DATA\SCD\2020_08\07\08072016.D 
0 I:\GC13\DATA\SCD\2020_08\07\08072017.D 
0 I:\GC13\DATA\SCD\2020_08\07\08072018.D 
0 I:\GC13\DATA\SCD\2020_08\07\08072019.D 

0 I:\GC13\DATA\SCD\2020_08\07\08072020.D 

ID Update Time Quant Time Acquisition Time 
-------------------- ----------------- ---------------------

1 5ppb Aug 07 12:S4 2020 Aug 07 12:53 2020 07 Aug 2 02 0 10:43 am 
2 20 Aug 07 12:55 2020 Aug 07 12:54 2020 07 Aug 2020 11:09 am 
3 100 Aug 07 12:SS 2020 Aug 07 12:5S 2020 07 Aug 2020 11:34 am 
4 1000 Aug 07 12:56 2020 Aug 07 12:56 2020 07 Aug 2020 11: 50 am 
5 5000 Aug 07 12:S6 2020 Aug 07 12:56 2020 07 Aug 2 02 0 12:12 pm 
6 10k Aug 07 12:S7 2020 Aug 07 12:S7 2020 07 Aug 2020 12:22 pm 
7 SOK Aug 07 12:S9 2020 Aug 07 12:S9 2 02 0 07 Aug 2020 12: 38 pm 

GC13 080720.M Mon Aug 31 10:57:20 2 020 
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~uancicacion Keport (QT Reviewed) 

Data Path 
Data File 
Signal(s) 
Acq On 
Operator 
Sample 
Misc 
ALS Vial 

J:\GC13\DATA\SCD\2020_08\07\ 
08072014.D 
AIBlB.CH 
07 Aug 2020 10:43 am 
GG 
5ppb 
50ul of S32-08072001 
1 Sample Multiplier: 1 

Integration File: autointl.e 
Quant Time: Aug 07 12:53:14 2020 
Quant Method J:\GC13\METHODS\GC13_080720.M 
Quant Title : ASTM D5504, VOA-S307M_SCD, VOA SH20_SCD 
QLast Update : Fri Aug 07 12:52:45 2020 
Response via : Initial Calibration 
Integrator: ChemStation 6890 Scale Mode: Large solvent peaks clipped 

Volume Inj. 
Signal Phase 
Signal Info 

Compound 

Target Compounds 
1) z Hydrogen_Sulfide 
2) w Carbonyl_Sulfide 
3) T Methyl_Mercaptan 
4) T Ethyl_Mercaptan 
5) T Dimethyl_Sulf ide 
6) T Carbon_Disulfide 
7) T 2-Propyl_Mercaptan 
8) T t-Butyl_Mercaptan 
9) T Propyl_Mercaptan 

10) T Ethyl_Methyl_Sulf ide 
11) T Thiophene 
12) T i-Butyl_Mercaptan 
13) T Diethyl_ Sulfide 
14) t n-Butyl_Mercaptan 
15) t Dimethyl_Disulf ide 
16) T 2-Methyl_Thiophene 
17) t 3-Methyl_Thiophene 
18) T Tetrahydrothiophene 
19) t 2,5-Dimethyl_Thiophene 
20) T 2-Ethyl_Thiophene 
21) T Diethyl_Disulf ide 
22) T Methyltrisulfide 

R.T. Response Cone Units 

1.227 272502 NoCal ppb 
1. 525 288639 NoCal ppb 
2.791 209790 NoCal ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 

m 

(f)=RT Delta> 1/2 Window (m) =manual int. 

GC13 080720.M Mon Aug 31 11:49:02 2020 Page: 1 
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Data Path 
Data File 
.Signal(si 
Acq On 
Operator 
Sample 
Misc 
ALS Vial 

Quantitation Report 

J:\GC13\DATA\SCD\2020_08\07\ 
08072014.D 
.Z-1iBlB. CH 
07 Aug 2020 l'.L43 am 
GG 
5ppb 
50ul of 832-08072001 
1 Sample Multiplier: 1 

Integration File: autointl.e 
Quant Time: Aug 07 12:53:14 2020 
Quant Method J:\GC13\METHODS\GC13_080720.M 

(QT Reviewed) 

Quant Title : ASTM D5504, VOA-S307M_SCD, VOA SH20_SCD 
QLast Update : Fri Aug 07 12:52:45 2020 
Response via : Initial Calibration 
Integrator: ChemStation 6890 Scale Mode: Large solvent peaks clipped 

Volume Inj. 
Signal Phase 
Signal Info 

Response_ 

255000 

2500001 

2450001 

240000: 

I 
235000 

230000 

225000 

220000 

215000 

210000 

Time 

GC13_080720.M Mon Aug 31 11:49:03 2020 

Signal: 08072014.D\AIB1 E3.CH 

1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 

Page: 2 

107 of 132

Att 12 Page 114, Rev3 8/6/24



Data Path 
Data File 
Signal(s) 
Acq On 
Operator 
Sample 
Misc 
ALS Vial 

Quantitation Report (Qedit) 

I:\GC13\DATA\SCD\2020 08\07\ 
08072014.D 
AIBlB.CH 
07 Aug 2020 10:43 am 
GG 
5ppb 

1 Sample Multiplier: 1 

Integration File: autointl.e 
Quant Time: Aug 07 12:53:14 2020 
Quant Method J:\GC13\METHODS\GC13 080720.M 
Quant Title : ASTM D5504, VOA-S307M SCD, VOA SH20 SCD 
QLast Update : Fri Aug 07 12:52:45 2020 
Response via : Initial Calibration 
Integrator: ChemStation 6890 Scale Mode: Large solvent peaks clipped 

Volume Inj . 
Signal Phase 
Signal Info 

Response_ Si nal: 08072014.D\AIB1B.CH 
1. 7 

+ 
200000 ~~r'V---._.r"-.r--~--...-..rv--.~,~~~..,.._~r---,,d~~ ~~~~ 

180000 

160000 

140000 

120000 

100000 

80000 

60000 

40000 

20000 

Time 0.20 0.40 0.60 

(1) Hydrogen_ Sulfide (Z) 

1.228min 0.000 ppb 

response 408322 

0.80 

(+) = Expected Retention Time 

1.00 1.20 

GC13 080720.M Fri Aug 07 12:53:34 2020 

1.40 1.60 1.80 2.00 
QEdit 

2.20 2.40 2.60 2.80 3.00 3.20 
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Data Path 
Data File 
Signal(s) 
Acq On 
Operator 
Sample 
Misc 
ALS Vial 

Quant1tat1on Report (QeditJ 

I:\GC13\DATA\SCD\2020 08\07\ 
08072014.D 
AIBlB.CH 
07 Aug 2020 10:43 am 
GG 
5ppb 

1 Sample Multiplier: 1 

Integration File: autointl.e 
Quant Time: Aug 07 12:53:14 2020 
Quant Method J:\GC13\METHODS\GC13 080720.M 
Quant Title ASTM D5504, VOA-S307M SCD, VOA SH20 SCD 
QLast Update Fri Aug 07 12:52:45 2020 
Response via Initial Calibration 
Integrator: ChemStation 6890 Scale Mode: Large solvent peaks clipped 

Volume 
Signal 
Signal 

Response_ 

200000 

180000 

160000 

140000 

120000 

100000 

80000 

60000 

40000 

20000 

Inj. 
Phase 
Info 

Si nal: 08072014.D\AIB1 B.CH 
1. 7 

+ 

0'--r-~~..,-,-,-r-;--.-r~..,-,-,-,-,--~..,-,-.-r-r-.-r-..-..,-,-r-,-,--.-r-..-..,-,-.,-,-,--,-,---,.,...,-,1-..-,-,--,-,---r-o-,-r-r-,-,-~..,-,-.-r-r-.,-,-~..,-,-.-r-r-r-r. 

Time 0.20 0.40 0.60 

(1) Hydrogen_ Sulfide (Z) 

1.227min 0.000 ppb m 

response 272502 

0.80 

(+) = Expected Retention Time 

1.00 1.20 

GC13 080720.M Fri Aug 07 12:53:53 2020 

1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 
QEdit 
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~uantitation Report (QT Reviewed) 

Data Path 
Data File 
Signal(s) 
Acq On 
Operator 
Sample 
Misc 
ALS Vial 

J:\GC13\DATA\SCD\2020_08\07\ 
08072015 .D 
AI:S2. !3. CH 
07 Aug 2020 11:09 am 
GG 
20ppb 
200ul of S32-08072001 
1 Sample Multiplier: 1 

Integration File: autointl.e 
Quant Time: Aug 07 12:54:56 2020 
Quant Method J:\GC13\METHODS\GC13_080720.M 
Quant Title : ASTM D5504, VOA-S307M_SCD, VOA SH20_SCD 
QLast Update : Fri Aug 07 12:52:45 2020 
Response via : Initial Calibration 
Integrator: ChemStation 6890 Scale Mode: Large solvent peaks clipped 

Volume Inj. 
Signal Phase 
Signal Info 

Compound 

Target Compounds 
1) z Hydrogen_ Sulfide 
2) w Carbonyl_ Sulfide 
3) T Methyl_Mercaptan 
4) T Ethyl_Mercaptan 
5) T Dimethyl_Sulfide 
6) T Carbon_Disulfide 
7) T 2-Propyl_Mercaptan 
8) T t-Butyl_Mercaptan 
9) T Propyl_Mercaptan 

10) T Ethyl_Methyl_Sulfide 
11) T Thiophene 
12) T i-Butyl_Mercaptan 
13) T Diethyl_ Sulfide 
14) t n-Butyl_Mercaptan 
15) t Dimethyl_ Disulfide 
16) T 2-Methyl_Thiophene 
17) t 3-Methyl_Thiophene 
18) T Tetrahydrothiophene 
19) t 2,5-Dimethyl_Thiophene 
20) T 2-Ethyl_Thiophene 
21) T Diethyl_Disulfide 
22) T Methyltrisulfide 

R.T. Response Cone Units 

1.234 991368 18.190 ppb 
1. 531 1193936 20.682 ppb 
2.782 793064 18.901 ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 

---------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window (m)=manual int. 

GC13_080720.M Mon Aug 31 11:49:16 2020 Page: 1 
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Quantitation Report (QT Reviewed) 

Data Path 
Data File 
Signa1(s) 
Acq On 
Operator 
Sample 
Misc 
ALS Vial 

J:\GC13\DATA\SCD\2020_08\07\ 
08072015.D 
AIBlB.CH 
07 Aug 2020 11:09 am 
GG 
20ppb 
200ul of 832-08072001 
1 Sample Multiplier: 1 

Integration File: autointl.e 
Quant Time: Aug 07 12:54:56 2020 
Quant Method J:\GC13\METHODS\GC13_080720.M 
Quant Title : ASTM D5504, VOA-S307M_SCD, VOA SH20_SCD 
QLast Update : Fri Aug 07 12:52:45 2020 
Response via : Initial Calibration 
Integrator: ChemStation 6890 Scale Mode: Large solvent peaks clipped 

Volume Inj. 
Signal Phase 
Signal Info 

Response_ 
2850001 

280000 

275000 

270000 

265000 

260000 

255000j 

I 
2500001 

245000 

240000 "' "' ~ 

235000 

230000 

225000 

220000 

215000 

210000 I 

;;; 
"1 

Signal: OS072015.b\AIB1 B.CH 

c;; 
..... 
N 

205000L ! I \ 
200000 ~\A.v.f Li l/yl~ 
1950001 ~, ~, ~ 

L ~ ! ~"~ 
190000 ! 

1

¥, ', , Ll I , 

"'T "" I' 'I I 'I ''I'''~' 'I''' I'' I·''!"~~~~~~ 
Time 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 
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Quantitation Report (QT Reviewed) 

Data Path 
Data File 
Signal(s} 
Acq On 
Operator 
Sample 
Misc 
ALS Vial 

J:\GC13\DATA\SCD\2020_08\07\ 
08072016.D 
AIBlB.CH 
07 Aug 2020 11:34 am 
GG 
lOOppb 
lml of S32-08072001 
1 Sample Multiplier: 1 

Integration File: autointl.e 
Quant Time: Aug 07 12:55:32 2020 
Quant Method J:\GC13\METHODS\GC13_080720.M 
Quant Title : ASTM D5504, VOA-S307M_SCD, VOA SH20_SCD 
QLast Update : Fri Aug 07 12:52:45 2020 
Response via : Initial Calibration 
Integrator: ChemStation 6890 Scale Mode: Large solvent peaks clipped 

Volume Inj. 
Signal Phase : 
Signal Info 

Compound 

Target Compounds 
1} z Hydrogen_Sulfide 
2) w Carbonyl_ Sulfide 
3) T Methyl_Mercaptan 
4) T Ethyl_Mercaptan 
5) T Dimethyl_Sulf ide 
6) T Carbon_Disulf ide 
7} T 2-Propyl_Mercaptan 
8) T t-Butyl_Mercaptan 
9} T Propyl_Mercaptan 

10) T Ethyl_Methyl_ Sulfide 
11) T Thiophene 
12) T i-Butyl_Mercaptan 
13) T Diethyl_Sulfide 
14) t n-Butyl_Mercaptan 
15) t Dimethyl_Disulfide 
16) T 2-Methyl_Thiophene 
17) t 3-Methyl_Thiophene 
18) T Tetrahydrothiophene 
19) t 2,5-Dimethyl_Thiophene 
20) T 2-Ethyl_Thiophene 
21) T Diethyl_Disulf ide 
22) T Methyltrisulfide 

(f)=RT Delta> 1/2 Window 

GC13_080720.M Mon Aug 31 11:59:26 2020 

R.T. Response Cone Units 

1. 236 3954994 76.007 ppb 
1. 538 5143727 87.609 ppb 
2.790 3729363 91.393 ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 

(m} =manual int. 
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Data Path 
Data File 
Signal(s) 
Acq On 
Operator 
Sample 
Misc 
ALS Vial 

Quantitation Report 

J:\GC13\DATA\SCD\2020_08\07\ 
08072016.D 
lUBlB.CH 
07 Aug .2020 11:34 am 
GG 
100ppb 
lrnl of S32-08072001 
1 Sample Multiplier: 1 

Integration File: autointl.e 
Quant Time: Aug 07 12:55:32 2020 
Quant Method J:\GC13\METHODS\GC13_080720.M 

(QT Reviewed) 

Quant Title : ASTM D5504, VOA-S307M_SCD, VOA SH20_SCD 
QLast Update : Fri Aug 07 12:52:45 2020 
Response via : Initial Calibration 
Integrator: ChernStation 6890 Scale Mode: Large solvent peaks clipped 

Volume Inj. 
Signal Phase 
Signal Info 

Response 
l 

3900001 

380000 

370000 

360000 

3500001 

340000 

330000 

320000 

310000 

300000 

290000 

280000 

270000 

260000 

250000 

240000 

230000 

220000 

210000 

200000 

190000 

180000 

Time 0.20 

(/) 
I c: 

Q) 

"' e 
"C 
>-

0.40 0.60 0.80 1.00 1.20 

GC13 080720.M Mon Aug 31 11:59:27 2020 

Signal: 08072016.D\AIB113.CH 

(/) 
I 

>-c: 
0 
€ 
"' 

1.40 1.60 1.80 2.00 2.20 2.40 2.60 

0 

"' ..... 
N 

:;; 
::;: 

I 
>-
~ 

2.80 
T". 

3.00 3.20 3.40 3.60 
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Quantitation Report (QT Reviewed) 

Data Path 
Data File 
Signal(s) 
Acq On 
Operator 
Sample 
Misc 
ALS Vial 

J:\GC13\DATA\SCD\2020_08\07\ 
08072017.D 
AIBlB.CH 
07 Aug 2020 11:50 am 
GG 
lOOOppb 
lOOul of S32-07212001 
1 Sample Multiplier: 1 

Integration File: autointl.e 
Quant Time: Aug 07 12:56:10 2020 
Quant Method J:\GC13\METHODS\GC13_080720.M 
Quant Title : ASTM D5504, VOA-S307M_SCD, VOA SH20_SCD 
QLast Update : Fri Aug 07 12:52:45 2020 
Response via : Initial Calibration 
Integrator: ChemStation 6890 Scale Mode: Large solvent peaks clipped 

'Volume Inj. 
Signal Phase : 
Signal Info 

Compound 

Target Compounds 
1) z Hydrogen_Sulfide 
2) w Carbonyl_ Sulfide 
3) T Methyl_Mercaptan 
4) T Ethyl_Mercaptan 
5) T Dimethyl_Sulfide 
6) T Carbon_Disulfide 
7) T 2-Propyl_Mercaptan 
8) T t-Butyl_Mercaptan 
9) T Propyl_Mercaptan 

10) T Ethyl_Methyl_ Sulfide 
11) T Thiophene 
12) T i-Butyl_Mercaptan 
13) T Diethyl_Sulf ide 
14) t n-Butyl_Mercaptan 
15) t Dimethyl_Disulf ide 
16) T 2-Methyl_Thiophene 
17) t 3-Methyl_Thiophene 
18) T Tetrahydrothiophene 
19) t 2,5-Dimethyl_Thiophene 
20) T 2-Ethyl_Thiophene 
21) T Diethyl_Disulf ide 
22) T Methyltrisulfide 

(f)=RT Delta> 1/2 Window 

GC13_080720.M Mon Aug 31 12:00:21 2020 

R.T. Response Cone Units 

1. 234 42477488 887.297 ppb 
1. 531 50552924 898.123 ppb 
2.786 44470554 1122. 003 ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 

(m)=manual int. 
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Quantitation Report (QT Reviewed) 

Data Path 
Data File 
Sig-nal (s) 
Acq Ou 
Operator 
Sample 
Misc 
ALS Vial 

J:\GC13\DATA\SCD\2020_08\07\ 
08072017.D 
AIBlB.CH 
07 Aug 2020 11:50 am 
GG 
lOOOppb 
lOOul of S32-07212001 
1 Sample Multiplier: 1 

Integration File: autointl.e 
Quant Time: Aug 07 12:56:10 2020 
Quant Method J:\GC13\METHODS\GC13 080720.M 
Quant Title : ASTM D5504, VOA-S307M_SCD, VOA SH20_SCD 
QLast Update : Fri Aug 07 12:52:45 2020 
Response via : Initial Calibration 
Integrator: ChemStation 6890 Scale Mode: Large solvent peaks clipped 

Volume Inj. 
Signal Phase 
Signal Info 

Response_ 

l 
2400000 

2200000 

20000001 

I 
18oooooj 

j 

16000001 

1400000 

1200000 

1000000J 

800000 

600000 

400000 

01 

I 
Time 0.20 0.40 0.60 0.80 1.00 

GC13 080720.M Mon Aug 31 12:00:22 2020 

Signal: 08072017.D\AIB1 B.CH 

(/) 

~ c: I ., 
Ol c: 
e 0 ,, € 
>- "' 

'I I I I I I. 
1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 

1~-

2.80 3.00 
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Quantitation Report (QT Reviewed) 

Data Path 
Data File 
Signal(s) 
Acq On 
Operator 
Sample 
Misc 
ALS Vial 

J:\GC13\DATA\SCD\2020_08\07\ 
08072018.D 
AIBlB.CH 
Oc; Aug 2020 12: 12 pm 
GG 
5000ppb 
500ul of S32-07212001 
1 Sample Multiplier: 1 

Integration File: autointl.e 
Quant Time: Aug 07 12:56:40 2020 
Quant Method J:\GC13\METHODS\GC13_080720.M 
Quant Title : ASTM D5504, VOA-S307M_SCD, VOA SH20_SCD 
QLast Update : Fri Aug 07 12:52:45 2020 
Response via : Initial Calibration 
Integrator: ChemStation 6890 Scale Mode: Large solvent peaks clipped 

Volume Inj. 
Signal Phase 
Signal Info 

Compound 

Target Compounds 
1) z Hydrogen_Sulfide 
2) w Carbonyl_ Sulfide 
3) T Methyl_Mercaptan 
4) T Ethyl_Mercaptan 
5) T Dimethyl_Sulfide 
6) T Carbon_Disulf ide 
7) T 2-Propyl_Mercaptan 
8) T t-Butyl_Mercaptan 
9) T Propyl_Mercaptan 

10) T Ethyl_Methyl_ Sulfide 
11) T Thiophene 
12) T i-Butyl_Mercaptan 
13) T Diethyl_ Sulfide 
14) t n-Butyl_Mercaptan 
15) t Dimethyl_Disulfide 
16) T 2-Methyl_Thiophene 
17) t 3-Methyl_Thiophene 
18) T Tetrahydrothiophene 
19) t 2,5-Dimethyl_Thiophene 
20) T 2-Ethyl_Thiophene 
21) T Diethyl_Disulf ide 
22) T Methyltrisulfide 

(f)=RT Delta> 1/2 Window 

GC13_080720.M Mon Aug 31 12:00:31 2020 

R.T. Response Cone Units 

1. 235 234491306 5040.216 ppb 
1.534 271723335 4953.599 ppb 
2.789 244984607 5998.078 ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 

(m) =manual int. 
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Data Path 
Data File 
Signal(s) 
Acq On 
Operator 
Sample 
Misc 
ALS Vial 

Quantitation Report 

J:\GC13\DATA\SCD\2020_08\07\ 
08072018.D 
AIB1E.CH 
07 Aug 2020 12:12 ~~ 
GG 
5000ppb 
500ul of S32-07212001 
1 Sample Multiplier: 1 

Integration File: autointl.e 
Quant Time: Aug 07 12:56:40 2020 
Quant Method J:\GC13\METHODS\GC13_080720.M 

(QT Reviewed) 

Quant Title : ASTM D5504, VOA-S307M_SCD, VOA SH20_SCD 
QLast Update : Fri Aug 07 12:52:45 2020 
Response via : Initial Calibration 
Integrator: ChemStation 6890 Scale Mode: Large solvent peaks clipped 

Volume Inj. 
Signal Phase 
Signal Info 

Response_ 

1e+07 

9500000 

9000000 

8500000 

8000000 

75000001 

70000001 

65000001 

60000001 

5500000 

5000000 

4500000 

4000000 

3500000 

3000000 

2500000 

2000000 

1500000 

1000000 

500000 

0 

-500000 

Time 0.20 

... 
"' "! 

ii 
/! 
11 
[1 
11 

I 

"' c:I 
Q) 

"' e 
" >-

I -,?f 
0.40 0.60 0.80 1.00 1.20 

GC13_080720.M Mon Aug 31 12:00:31 2020 

Signal: 08072018.DIAIB1 B.CH 

"' "' r-
N 

"' "' "1 

"' a; 
I :;: ;;, 

_I c: 
0 >--e .s= 

1i) 
"' 

' 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 
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Quantitation Report (QT Reviewed) 

Data Path 
Data File 
Signal(s) 
Acq On 
Operator 
Sample 
Misc 
ALS Vial 

J:\GC13\DATA\SCD\2020_08\07\ 
: _ 08072019. D 

AIBlB.CH ' 
07 Aug 2020 12:22 pm 
GG 
lOOOOppb 
lml of S32-07212001 
1 Sample Multiplier: 1 

Integration File: autointl.e 
Quant Time: Aug 07 12:57:10 2020 
Quant Method J:\GC13\METHODS\GC13_080720.M 
Quant Title : ASTM D5504, VOA-S307M_SCD, VOA SH20_SCD 
QLast Update : Fri Aug 07 12:52:45 2020 
Response via : Initial Calibration 
Integrator: ChemStation 6890 Scale Mode: Large solvent peaks clipped 

Volume Inj. 
Signal Phase 
Signal Info 

Target 
1) z 
2) w 
3) T 
4) T 
5) T 
6) T 
7) T 
8) T 
9) T 

10) T 
11) T 
12) T 
13) T 
14) t 
15) t 
16) T 
17) t 
18) T 
19) t 
20) T 
21) T 
22) T 

Compound 

Compounds 
Hydrogen_Sulfide 
Carbonyl_Sulfide 
Methyl_Mercaptan 
Ethyl_Mercaptan 
Dimethyl_Sulf ide 
Carbon_Disulfide 
2-Propyl_Mercaptan 
t-Butyl_Mercaptan 
Propyl_Mercaptan 
Ethyl_Methyl_Sulfide 
Thiophene 
i-Butyl_Mercaptan 
Diethyl_Sulfide 
n-Butyl_Mercaptan 
Dimethyl_Disulfide 
2-Methyl_Thiophene 
3-Methyl_Thiophene 
Tetrahydrothiophene 
2,5-Dimethyl_Thiophene 
2-Ethyl_Thiophene 
Diethyl_Disulf ide 
Methyltrisulfide 

(f)=RT Delta> 1/2 Window 

GC13 080720.M Mon Aug 31 12:00:49 2020 

R.T. 

1. 234 
1.534 
2.791 
3.754f 
4.068 
0.000 
0.000 
0.000 
5.286f 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Response 

464358044 
539488105 
491982467 

3765451 
242677 

0 
0 
0 

3894902 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Cone Units 

9965.000 ppb 
9853.320 ppb 
11583. 017 ppb 

NoCal ppb 
NoCal ppb 

N.D. ppb 
N.D. ppb 
N.D. ppb 

NoCal ppb 
N .D. ppb 
N.D. ppb 
N.D. ppb 
N .D. ppb 
N.D. ppb 
N .D. ppb 
N.D. ppb 
N.D. ppb 
N .D. ppb 
N .D. ppb 
N.D. ppb 
N .D. ppb 
N .D. ppb 

(m) =manual int. 
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Data Path 
Data File 
Signal ( s) 
Acq On 
Operator 
Sample 
Misc 
ALS Vial 

Quantitation Report 

J:\GC13\DATA\SCD\2020_08\07\ 
08072019.D 
AIBlB.CH 
07 Aug 2020 12:22 pm 
GG 
lOOOOppb 
lml of S32-07212001 
1 Sample Multiplier: 1 

Integration File: autointl.e 
Quant Time: Aug 07 12:57:10 2020 
Quant Method J:\GC13\METHODS\GC13_080720.M 

(QT Reviewed) 

Quant Title : ASTM D5504, VOA-S307M_SCD, VOA SH20_SCD 
QLast Update : Fri Aug 07 12:52:45 2020 
Response via : Initial Calibration 
Integrator: ChemStation 6890 Scale Mode: Large solvent peaks clipped 

Volume Inj. 
Signal Phase 
Signal Info 

Response_ 

1.9e+07j 

1.8e+07j 

1.7e+o7J 

1.6e+07 

1.5e+07 

1.4e+07 

1.3e+07J 

1.2e+071 

1.1o+07l 

1e+07I 

9000000 

8000000 

70000001 

6000000 

Time 
I 

0.50 1.00 

(/) 
(/) 

c:I _I 
Q) ;>, 
Cl c: e 0 -e 'O 
;>, "' 

-~~ 

1.50 2.00 

GC13 080720.M Mon Aug 31 12:00:50 2020 

Signal: 08072019.DIAIB1 B.CH 

lii 
::;; 
_I 
;>, 
.c: 
1il 

2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 

Page: 2 

119 of 132

Att 12 Page 126, Rev3 8/6/24



Quantitation Report (QT Reviewed) 

Data Path 
Data File 
Signal(s) 
Acq On 
Operator 
Sample 
Misc 
ALS Vial 

J:\GC13\DATA\SCD\2020_08\07\ 
08072020.D 
AIBlB.ClI 
07 Aug 2020 1:::: JS. pm 
GG 
50000ppb 
50ul of S32-10161804 
1 Sample Multiplier: 1 

Integration File: autointl.e 
Quant Time: Aug 07 12:58:51 2020 
Quant Method J:\GC13\METHODS\GC13_080720.M 
Quant Title : ASTM D5504, VOA-S307M_SCD, VOA SH20_SCD 
QLast Update : Fri Aug 07 12:58:37 2020 
Response via : Initial Calibration 
Integrator: ChemStation 6890 Scale Mode: Large solvent peaks clipped 

Volume Inj. 
Signal Phase 
Signal Info 

Compound 

Target Compounds 
1) z Hydrogen_Sulf ide 
2) w Carbonyl_Sulfide 
3) T Methyl_Mercaptan 
4) T Ethyl_Mercaptan 
5) T Dimethyl_Sulf ide 
6) T Carbon_Disulf ide 
7) T 2-Propyl_Mercaptan 
8) T t-Butyl_Mercaptan 
9) T Propyl_Mercaptan 

10) T Ethyl_Methyl_ Sulfide 
11) T Thiophene 
12) T i-Butyl_Mercaptan 
13) T Diethyl_ Sulfide 
14) t n-Butyl_Mercaptan 
15) t Dimethyl_Disulf ide 
16) T 2-Methyl_Thiophene 
17) t 3-Methyl_Thiophene 
18) T Tetrahydrothiophene 
19) t 2,5-Dimethyl_Thiophene 
20) T 2-Ethyl_Thiophene 
21) T Diethyl_Disulf ide 
22) T Methyltrisulfide 

R.T. Response Cone Units 

1. 233 2788295360 59871.000 ppb 
1. 530 2925620697 53565.078 ppb 
2.787 2767032458 63471.184 ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
5.087f 7375603 NoCal ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 

d 
d 

(f)=RT Delta> 1/2 Window (m)=manual int. 
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Data Path 
Data File 
Signal(s) 
Acq On 
Operator 
Sample 
Misc 
ALS Vial 

Quantitation Report 

J:\GC13\DATA\SCD\2020_08\07\ 
08072020.D 
AIBlB.CH 
07 Aug 2020 12:38 pm 
GG 
50000ppb 
50ul of S32-10161804 
1 Sample Multiplier: 1 

Integration File: autointl.e 
Quant Time: Aug 07 12:58:51 2020 
Quant Method J:\GC13\METHODS\GC13_080720.M 

(QT Reviewed) 

Quant Title : ASTM D5504, VOA-S307M_SCD, VOA SH20_SCD 
QLast Update : Fri Aug 07 12:58:37 2020 
Response via : Initial Calibration 
Integrator: ChemStation 6890 Scale Mode: Large solvent peaks clipped 

Volume Inj. 
Signal Phase 
Signal Info 

Response_ 

1.6e+oaj 

1.5e+oaJ 

1.4e+08 

1.3e+08 

1.2e+081 

1. 1e+08' 

1e+08j 

I 
9e+07j 

I 
8e+07' 

7e+07 

6e+07 

5e+071 

4e+07 

3e+07 

N 

'"' "! 

I 
I', 

11 
2e+o? / I 

Signal: 08072020.D\AIB1 B.CH 

'"°'1 1LJL 
-10000j _____ _ _l__C: ·------~ 

Time 
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Quantitation Report (QT Reviewed) 

Data Path 
Data File 
Signal(s) 
l:i.cq Oci 
Operator 
Sample 
Misc 
ALS Vial 

J:\GC13\DATA\SCD\2020_08\07\ 
08072022 .D 
AIBlB.CH 
07 Aug 2020 1:48 pm 
GG 
rev 
lOOul of S32-07212002 
1 Sample Multiplier: 1 

Integration File: autointl.e 
Quant Time: Aug 07 13:51:55 2020 
Quant Method J:\GC13\METHODS\GC13_080720.M 
Quant Title : ASTM D5504, VOA-S307M_SCD, VOA SH20_SCD 
QLast Update : Fri Aug 07 13:29:15 2020 
Response via : Initial Calibration 
Integrator: ChemStation 6890 Scale Mode: Large solvent peaks clipped 

Volume Inj. 
Signal Phase 
Signal Info 

Compound 

Target Compounds 
1) z Hydrogen_Sulf ide 
2) w Carbonyl_ Sulfide 
3) T Methyl_Mercaptan 
4) T Ethyl_Mercaptan 
5) T Dimethyl_Sulfide 
6) T Carbon_Disulf ide 
7) T 2-Propyl_Mercaptan 
8) T t-Butyl_Mercaptan 
9) T Propyl_Mercaptan 

10) T Ethyl_Methyl_ Sulfide 
11) T Thiophene 
12) T i-Butyl_Mercaptan 
13) T Diethyl_Sulfide 
14) t n-Butyl_Mercaptan 
15) t Dimethyl_Disulfide 
16) T 2-Methyl_Thiophene 
17) t 3-Methyl_Thiophene 
18) T Tetrahydrothiophene 
19) t 2,5-Dimethyl_Thiophene 
20) T 2-Ethyl_Thiophene 
21) T Diethyl_Disulf ide 
22) T Methyltrisulfide 

R.T. Response Cone Units 

1.237 41694734 870.723 ppb 
1. 534 47374904 858.639 ppb 
2.790 41162699 909.210 ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 
0.000 0 N.D. ppb 

<j 0- 'i 
I ..i 50 
10--;" 

(f)=RT Delta> 1/2 Window (m) =manual int. 

GC13_080720.M Mon Aug 31 12:04:58 2020 

Is'~ <.~ i '-7., 
t 1.1~ ~ 

~'(;In ?.. 
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Data Path 
Data File 
Signal(sJ 
Acq On 
Operator 
Sample 
Misc 
ALS Vial 

Quantitation Report 

J:\GC13\DATA\SCD\2020_08\07\ 
08072022.D 

07 Au;i .2020 1:48 pm 
GG 
ICV 
100ul of S32-07212002 
1 Sample Multiplier: 1 

Integration File: autointl.e 
Quant Time: Aug 07 13:51:55 2020 
Quant Method J:\GC13\METHODS\GC13_080720.M 

(QT Reviewed) 

Quant Title : ASTM D5504, VOA-S307M_SCD, VOA SH20_SCD 
QLast Update : Fri Aug 07 13:29:15 2020 
Response via : Initial Calibration 
Integrator: ChemStation 6890 Scale Mode: Large solvent peaks clipped 

Volume Inj. 
Signal Phase 
Signal Info 

Response_ 

2200000 

2100000 

2000000Jj 

19000001 

1800000 

1700000 

1600000 

15000001 

1400000 

1300000 

1200000 

1100000 

1000000 

900000 

800000 

700000 

600000 

500000 

400000 

300000 

100000 

0 

Time 1.00 

GC13 080720.M Mon Aug 31 12:04:59 2020 

Signal: 080720.22.DIAIB1B.CH 

Cf) Cf) 
c:I _I 

" 
,., 

Cl c: e 0 
"C € ,., .. 

1.20 1.40 1.60 1.M 2.00 2.~ 2.~ 2.M 2.M 3.00 3.20 
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Quantitation Report (QT Reviewed) 

Data Path 
Data File 
Signal(s) 
Acq On 
Operator 
Sample 
Misc 
ALS Vial 

I:\GC13\DATA\SCD\2020 08\07\ 
08072023.D 
AIBlB .CH 
07 Aug 2020 2:06 pm 
GG 
MB 1. Oml 

1 Sample Multiplier: 1 

Integration File: autointl.e 
Quant Time: Aug 07 17:36:39 2020 
Quant Method J:\GC13\METHODS\GC13 080720.M 
Quant Title : ASTM D5504, VOA-S307M SCD, VOA SH20 SCD 
QLast Update : Fri Aug 07 13:29:15 2020 
Response via : Initial Calibration 
Integrator: ChemStation 6890 Scale Mode: Large solvent peaks clipped 

Volume Inj. 
Signal Phase 
Signal Info 

Target 
1) z 
2) w 
3) T 
4) T 
5) T 
6) T 
7) T 
8) T 
9) T 

10) T 
11) T 
12) T 
13) T 
14) t 
15) t 
16) T 
17) t 
18) T 
19) t 
20) T 
21) T 
22) T 

Compound 

Compounds 
Hydrogen Sulfide 
Carbonyl-Sulfide 
Methyl_Mercaptan 
Ethyl Mercaptan 
Dimethyl Sulfide 
Carbon Disulfide 
2-Propyl Mercaptan 
t-Butyl_Mercaptan 
Propyl Mercaptan 
Ethyl Methyl Sulfide 
Thiophene -
i-Butyl Mercaptan 
Diethyl-Sulfide 
n-Butyl=Mercaptan 
Dimethyl Disulfide 
2-Methyl-Thiophene 
3-Methyl-Thiophene 
Tetrahydrothiophene 
2,5-Dimethyl Thiophene 
2-Ethyl Thiophene 
Diethyl=Disulfide 
Methyltrisulfide 

(f)=RT Delta > 1/2 Window 

GC13 080720.M Mon Aug 10 07:12:00 2020 

R.T. 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Response 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Cone Units 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 

(m)=manual int. 
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Data Path 
Data File 
Signal(s) 
Acq On 
Operator 
Sample 
Misc 
ALS Vial 

Quantitation Report 

I:\GC13\DATA\SCD\2020 08\07\ 
08072023.D 
AIBlB.CH 
07 Aug 2020 2:06 pm 
GG 
MB 1. Oml 

1 Sample Multiplier: 1 

Integration File: autointl.e 
Quant Time: Aug 07 17:36:39 2020 
Quant Method J:\GC13\METHODS\GC13 080720.M 

(QT Reviewed) 

Quant Title : ASTM D5504, VOA-S307M SCD, VOA SH20 SCD 
QLast Update : Fri Aug 07 13:29:15 2020 
Response via : Initial Calibration 
Integrator: ChemStation 6890 Scale Mode: Large solvent peaks clipped 

Volume Inj. 
Signal Phase 
Signal Info 

Response_ 
255000 

250000 

245000 

240000 

235000 

230000 

225000 

220000 

215000 

195000 

Signal: 08072023.DIAIB1 B.CH 

Time 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 
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Method  : GC13SCD2.M

Client  : SQ Environmental, LLC Service Request   : P2402855

Analyst  : GG Instrument  : GC13

Date Acquired  : 7/16/24

MDL RL

MB dup %RSD ppbv % Diff ppbv % Diff ppbv % Diff ppbv % Diff ppbv % Diff ppbv % Diff ppbv % Diff

Sample Information : ppb ppb MB 1.0ml
STD S33-

06212401

STD S33-

06212401

Inj. Vol. (ml) 1.0 1.0 1.00 1.0 1.0 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Dilution 1.0 1.0 1.00 1.0 1.0

Pi: 1.0 1.0 1.0 1.0 1.0

Pi: 1.0 1.0 1.0 1.0 1.0

PiPf DF: 1.0 1.0 1.0 1.0 1.0

Hydrogen_Sulfide 1.900 5.000 ND P 949.80 5.1% 996.622 0.4%

Carbonyl_Sulfide 1.700 5.000 ND P 1074.83 5.1% 1119.052 9.4%

Methyl_Mercaptan 1.200 5.000 ND P 1051.57 4.0% 1075.403 6.4%

Ethyl_Mercaptan 1.200 5.000 ND P

Dimethyl_Sulfide 1.200 5.000 ND P

Carbon_Disulfide 0.600 2.500 ND P

2-Propyl_Mercaptan 1.200 5.000 ND P

t-Butyl_Mercaptan 1.200 5.000 ND P

Propyl_Mercaptan 1.200 5.000 ND P

Ethyl_Methyl_Sulfide 1.200 5.000 ND P ppbv %R ppbv % R %RPD Actual

Thiophene 1.200 5.000 ND P Hydrogen_Sulfide 770.99 77.1% 856.28 85.6% 10.48% 1000.00

i-Butyl_Mercaptan 1.200 5.000 ND P Carbonyl_Sulfide 820.18 82.0% 837.23 83.7% 2.06% 1000.00

Diethyl_Sulfide 1.200 5.000 ND P Methyl_Mercaptan 1054.81 105.5% 1123.15 112.3% 6.28% 1000.00

n-Butyl_Mercaptan 1.200 5.000 ND P

Dimethyl_Disulfide 0.600 2.500 ND P

2-Methylthiophene 1.200 5.000 ND P

3-Methylthiophene 1.200 5.000 ND P

Tetrahydrothiophene 1.200 5.000 ND P

2,5-Dimethylthiophene 1.200 5.000 ND P

2-Ethylthiophene 1.200 5.000 ND P

Diethyl_Disulfide 0.600 2.500 ND P

Methyltrisulfide 0.600 2.500 ND P

Acqisition Time 9:14 AM

DataFile 07162406.D

8:17 AM

Dry Wall QC

LCS / LCS Dup Summary (ppbv)

Acqisition Time 8:30 AM 8:41 AM

DataFile 07162403.D 07162404.D

07162402.D

1:42 PM

07162417.D

ALS Environmental

REPORT SUMMARY 

.

Lab Dup Continuing Calibration Standards Summary (ppbv)MB QCCompounds

EnviroQuan

I:\Excel\Report\SCD\2024\P2402855_SQ Environmental, LLC_TX Star, Euless _ 1098.015.003_ASTM5504_2407170936_GG

Page 1 of 1

Printed: 7/17/2024 9:39 AM

1st 07/17/24

2nd 07/17/24
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162402.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024   8:17
  Operator  : GG
  Sample    : STD S33-06212401
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1
 
  Integration File: autoint1.e
  Quant Time: Jul 16 08:27:11 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped
 
  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1) Z   Hydrogen_Sulfide            1.038       45481366    949.801 ppb   
   2) W   Carbonyl_Sulfide            1.310       59303073   1074.830 ppb   
   3) T   Methyl_Mercaptan            2.518       47607714   1051.569 ppb   
   4) T   Ethyl_Mercaptan             0.000              0    N.D.  ppb   
   5) T   Dimethyl_Sulfide            0.000              0    N.D.  ppb   
   6) T   Carbon_Disulfide            0.000              0    N.D.  ppb   
   7) T   2-Propyl_Mercaptan          0.000              0    N.D.  ppb   
   8) T   t-Butyl_Mercaptan           0.000              0    N.D.  ppb   
   9) T   Propyl_Mercaptan            0.000              0    N.D.  ppb   
  10) T   Ethyl_Methyl_Sulfide        0.000              0    N.D.  ppb   
  11) T   Thiophene                   0.000              0    N.D.  ppb   
  12) T   i-Butyl_Mercaptan           0.000              0    N.D.  ppb   
  13) T   Diethyl_Sulfide             0.000              0    N.D.  ppb   
  14) t   n-Butyl_Mercaptan           0.000              0    N.D.  ppb   
  15) t   Dimethyl_Disulfide          0.000              0    N.D.  ppb  d
  16) T   2-Methyl_Thiophene          0.000              0    N.D.  ppb   
  17) t   3-Methyl_Thiophene          0.000              0    N.D.  ppb   
  18) T   Tetrahydrothiophene         0.000              0    N.D.  ppb   
  19) t   2,5-Dimethyl_Thiophene      0.000              0    N.D.  ppb   
  20) T   2-Ethyl_Thiophene           0.000              0    N.D.  ppb   
  21) T   Diethyl_Disulfide           0.000              0    N.D.  ppb   
  22) T   Methyltrisulfide            0.000              0    N.D.  ppb   
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.

GC13_080720.M Tue Jul 16 08:27:19 2024                                                    Page:  1

1st 07/17/24

2nd 07/17/24
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162402.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024   8:17
  Operator  : GG
  Sample    : STD S33-06212401
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Jul 16 08:27:11 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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Response_ Signal: 07162402.D\AIB1B.CH
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                                Quantitation Report    (QT Reviewed)
 
  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162417.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024  13:42
  Operator  : GG
  Sample    : STD S33-06212401
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1
 
  Integration File: autoint1.e
  Quant Time: Jul 16 14:01:48 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped
 
  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
 
          Compound                     R.T.       Response    Conc Units
   ---------------------------------------------------------------------------
 
   Target Compounds
   1) Z   Hydrogen_Sulfide            1.037       47723406    996.622 ppb   
   2) W   Carbonyl_Sulfide            1.309       61743042   1119.052 ppb   
   3) T   Methyl_Mercaptan            2.516       48686743   1075.403 ppb   
   4) T   Ethyl_Mercaptan             0.000              0    N.D.  ppb   
   5) T   Dimethyl_Sulfide            0.000              0    N.D.  ppb   
   6) T   Carbon_Disulfide            0.000              0    N.D.  ppb   
   7) T   2-Propyl_Mercaptan          0.000              0    N.D.  ppb   
   8) T   t-Butyl_Mercaptan           0.000              0    N.D.  ppb   
   9) T   Propyl_Mercaptan            0.000              0    N.D.  ppb   
  10) T   Ethyl_Methyl_Sulfide        0.000              0    N.D.  ppb   
  11) T   Thiophene                   0.000              0    N.D.  ppb   
  12) T   i-Butyl_Mercaptan           0.000              0    N.D.  ppb   
  13) T   Diethyl_Sulfide             0.000              0    N.D.  ppb   
  14) t   n-Butyl_Mercaptan           0.000              0    N.D.  ppb   
  15) t   Dimethyl_Disulfide          0.000              0    N.D.  ppb  d
  16) T   2-Methyl_Thiophene          0.000              0    N.D.  ppb   
  17) t   3-Methyl_Thiophene          0.000              0    N.D.  ppb   
  18) T   Tetrahydrothiophene         0.000              0    N.D.  ppb   
  19) t   2,5-Dimethyl_Thiophene      0.000              0    N.D.  ppb   
  20) T   2-Ethyl_Thiophene           0.000              0    N.D.  ppb   
  21) T   Diethyl_Disulfide           0.000              0    N.D.  ppb   
  22) T   Methyltrisulfide            0.000              0    N.D.  ppb   
   ---------------------------------------------------------------------------
 
  (f)=RT Delta > 1/2 Window                                (m)=manual int.

GC13_080720.M Tue Jul 16 14:01:53 2024                                                    Page:  1
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                                Quantitation Report    (QT Reviewed)

  Data Path : I:\GC13\DATA\SCD\2024_07\16\
  Data File : 07162417.D                                          
  Signal(s) : AIB1B.CH
  Acq On    : 16 Jul 2024  13:42
  Operator  : GG
  Sample    : STD S33-06212401
  Misc      :  
  ALS Vial  : 1   Sample Multiplier: 1

  Integration File: autoint1.e
  Quant Time: Jul 16 14:01:48 2024
  Quant Method : I:\GC13\METHODS\GC13_080720.M
  Quant Title  : ASTM D5504, VOA-S307M_SCD, VOA SH2O_SCD
  QLast Update : Fri Aug 07 13:29:15 2020
  Response via : Initial Calibration
  Integrator: ChemStation   6890 Scale Mode: Large solvent peaks clipped

  Volume Inj.  : 
  Signal Phase : 
  Signal Info  : 
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tnJect1on Log 
Directory: J:\GC13\DATA\SCD\2020_08\07 

Line Vial FileName Muitiolier Sample Name Misc info ;~;Acted 

1 1 08072001.d 1. IB 07 Aug 2020 05:52 
2 1 08072002.d 1. MB 07 Aug 2020 06: 12 

3 1 08072003.d 1. 100000ppb 07 Aug 2020 06:36 
4 1 08072004.d 1. 50000ppb 07 Aug 2020 07:00 

5 1 08072005.d 1. RTHL 07 Aug 2020 07:25 

6 1 08072006.d 1. RTML 07 Aug 2020 07:44 
7 1 08072007.d 1. RT 07 Aug 2020 08:03 

8 1 08072008.d 1. 18 07 Aug 2020 08:29 

9 1 08072009.d 1. MB 07 Aug 2020 08:49 
10 1 08072010.d 1. IB 07 Aug 2020 09:42 

11 1 08072011.d 1. 1000ppb 07 Aug 2020 10:12 
12 1 08072012.d 1. 5ppb 07 Aug 2020 10:25 
13 1 08072013.d 1. 5ppb 07 Aug 2020 10:30 
14 1 08072014.d 1. 5ppb 50ulofS32-08072001 07 Aug 2020 10:43 
15 1 08072015.d 1. 20ppb 200ul of S32-0807 ... 07 Aug 2020 11:09 
16 1 08072016.d 1. 100ppb 1 ml of 832-08072001 07 Aug 2020 11:34 
17 1 08072017.d 1. 1000ppb 1 OOul of S32-0721 ... 07 Aug 2020 11 :50 
18 1 08072018.d 1. 5000ppb 500ul of S32-0721 ... 07 Aug 2020 12:12 
19 1 08072019.d 1. 10000ppb 1 ml of 832-07212001 07 Aug 2020 12:22 
20 1 08072020.d 1. 50000ppb 50ulofS32-10161804 07 Aug 2020 12:38 

21 1 08072021.d 1. rev 07 Aug 2020 13:41 
22 1 08072022.d 1. ICV 1 OOul of S32-0721 ... 07 Aug 2020 13:48 
23 1 08072023.d 1. MB 1.0ml 07 Aug 2020 14:06 

Page 1 31 Aug 2020 12:05 
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Date/Time File Name Sample ID Misc Info Operator
Acquisition

Method
Comments

1 7/16/24 7:57 07162401.D IB GG GC13SCD2.M

2 7/16/24 8:17 07162402.D STD S33-06212401 GG GC13SCD2.M Pass

3 7/16/24 8:30 07162403.D LCS S33-06212402 GG GC13SCD2.M Pass

4 7/16/24 8:41 07162404.D LCSD S33-06212402                            GG GC13SCD2.M Pass

5 7/16/24 8:51 07162405.D RT GG GC13SCD2.M Pass

6 7/16/24 9:14 07162406.D MB 1.0ml GG GC13SCD2.M Pass

7 7/16/24 9:42 07162407.D P2402855-001 1.0ml                           GG GC13SCD2.M

8 7/16/24 10:01 07162408.D P2402855-002 1.0ml                           GG GC13SCD2.M

9 7/16/24 10:21 07162409.D P2402855-003 1.0ml                           GG GC13SCD2.M

10 7/16/24 10:39 07162410.D P2402857-001 1.0ml                           GG GC13SCD2.M

11 7/16/24 11:00 07162411.D P2402859-001 1.0ml                           GG GC13SCD2.M

12 7/16/24 11:18 07162412.D P2402877-001 1.0ml                           GG GC13SCD2.M

13 7/16/24 11:36 07162413.D P2402877-002 1.0ml                           GG GC13SCD2.M

14 7/16/24 12:40 07162414.D P2402859-002 1.0ml                           GG GC13SCD2.M

15 7/16/24 13:01 07162415.D P2402859-003 1.0ml                           GG GC13SCD2.M

16 7/16/24 13:21 07162416.D P2402859-004 1.0ml                           GG GC13SCD2.M

17 7/16/24 13:42 07162417.D STD S33-06212401 GG GC13SCD2.M Pass

Injection Log

Directory: I:\GC13\DATA\SCD\2024_07\16\

G:\3-GC Run logs\GC-13_ASTM D5504\2024_07\
stephanie.reynoso - 7/17/24 1:05 PM
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ANALYTICAL REPORT

Sam Enis
SQ Environmental, LLC
P.O. Box 1991
Austin, TX   78767

Phone:

E-mail:

(512)  656-9445

Report Date: July 16, 2024

Project Manager: Lisa Reid

Workorder: 34-2419717

Purchase Order:
Client Project ID: TX Star, Enless

NA

Analytical Results

07/12/2024
07/15/2024

Sample ID:
Lab ID:

Collected:
Received:

SV-10R (1756703788)
TX Star, Enless2419717001 Sampling Location:

Method: NIOSH 6015 Mod.

Analyzed: 07/15/2024 (319186)Sampling Parameter: Air Volume 12 LDilution: 1

Media: SKC 226-10-06, Silica gel tube
(Sulfuric acid) (100/200mg)

Instrument: WET01

Analyte Result (mg/m³) Result (ppm) RL (ug/sample)
Result

(ug/sample)

1.20.222.6 0.31Ammonia

07/12/2024
07/15/2024

Sample ID:
Lab ID:

Collected:
Received:

SV-11R (1756703793)
TX Star, Enless2419717002 Sampling Location:

Method: NIOSH 6015 Mod.

Analyzed: 07/15/2024 (319186)Sampling Parameter: Air Volume 12 LDilution: 1

Media: SKC 226-10-06, Silica gel tube
(Sulfuric acid) (100/200mg)

Instrument: WET01

Analyte Result (mg/m³) Result (ppm) RL (ug/sample)
Result

(ug/sample)

1.20.111.4 0.16Ammonia

07/12/2024
07/15/2024

Sample ID:
Lab ID:

Collected:
Received:

2364200117
TX Star, Enless2419717003 Sampling Location:

Method: NIOSH 6015 Mod.

Analyzed: 07/15/2024 (319186)Sampling Parameter: Air Volume Not ProvidedDilution: 1

Media: SKC 226-10-06, Silica gel tube
(Sulfuric acid) (100/200mg)

Instrument: WET01

Analyte Result (mg/m³) Result (ppm) RL (ug/sample)
Result

(ug/sample)

1.2NA1.2 NAAmmonia

Report Authorization

Method (Analysis Batch) Analyst Peer Review

(/S/ is an electronic signature that complies with 21 CFR Part 11)

/S/ Brian S. Stites /S/ Kristie F. Bitner
NIOSH 6015 Mod. (319186) 07/15/2024 22:11 07/16/2024 08:51

Page 1 of 2 Tue, 07/16/24 8:55 AM IHREP-V12.7

ADDRESS 960 West LeVoy Drive, Salt Lake City, Utah, 84123 USA PHONE FAX+1 801 266 7700 +1 801 268 9992

ALS GROUP USA, CORP. An ALS Limited Company

|| WEB| http://www.alsglobal.com/slt
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ANALYTICAL REPORT

Project Manager: Lisa Reid

Workorder: 34-2419717

Purchase Order:
Client Project ID: TX Star, Enless

NA

Laboratory Contact Information
(801) 266-7700

www.alsglobal.com/slt

ALS Environmental
960 W Levoy Drive
Salt Lake City, Utah 84123

Phone:
Email:
Web:

General Lab Comments
The results provided in this report relate only to the items tested.
Samples were received in acceptable condition unless otherwise noted.
The following was provided by the client: Sample ID, Collection Date, Sampling Location, Media Type, Sampling Parameter.
Collection Date, Media Type, and Sampling Parameter can potentially affect the validity of the results.
Samples have not been blank corrected unless otherwise noted.
This test report shall not be reproduced, except in full, without written approval of ALS.

ALS provides professional analytical services for all samples submitted. ALS is not in a position to interpret the data and
assumes no responsibility for the quality of the samples submitted.

All quality control samples processed with the samples in this report yielded acceptable results unless otherwise noted.

ALS is accredited for specific fields of testing (scopes) in the following testing sectors. The quality system implemented at ALS
conforms to accreditation requirements and is applied to all analytical testing performed by ALS. The following table lists testing
sector, accreditation body, accreditation number and website. Please contact these accrediting bodies or your ALS project
manager for the current scope of accreditation that applies to your analytical testing.

Testing Sector
Accreditation Body
(Standard)

Certificate 
Number Website

Industrial Hygiene AIHA (ISO 17025 &
AIHA IHLAP)

101574 http://www.aihaaccreditedlabs.org

DOECAP-AP L24-29 http://www.pjlabs.com
Washington C596 https://ecology.wa.gov/Regulations-Permits/Permits-certifications/Lab

oratory-Accreditation

Definitions
LOD = Limit of Detection = MDL = Method Detection Limit, A statistical estimate of method/media/instrument sensitivity.
LOQ = Limit of Quantitation = RL = Reporting Limit, A verified value of method/media/instrument sensitivity.
ND = Not Detected, Testing result not detected above the LOD or LOQ.
NA = Not Applicable.
** No result could be reported, see sample comments for details.
< Means this testing result is less than the numerical value.
( ) This testing result is between the LOD and LOQ and has higher analytical uncertainty than values at or above the LOQ.

Page 2 of 2 Tue, 07/16/24 8:55 AM IHREP-V12.7
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SQ ENVIRONMENTAL, LLC APPLICATION FOR DEVELOPMENT PERMIT │TX STAR PROPERTY WEST 
REV3 20240806 
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20 OTHER PLANS 

Grading and drainage plans are provided as Attachment 20.  There are no irrigation plans for the property. 
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9 FOUNDATION PLANS 

A VMS designed in accordance with 30 TAC 330.957(m) will be installed during development and 
construction of the four buildings on the subject property.  The VMS includes an impermeable barrier 
installed below the concrete slab of the structures, followed by a 12-inch-thick permeable aggregate bed 
and a geotextile filter fabric, with vent risers located adjacent to the buildings. This system will allow any 
vapors (methane or other) that migrate though the soil to the area beneath the structures to be vented 
outside of the structure. The second component is a monitoring system within the VMS piping network 
beneath the buildings and within the buildings that will include controller units and remote sensors that can 
detect methane and other explosive gases.  This system will have audible and visual alarms. Sample ports 
for field monitoring will be installed for the aggregate layer.  The foundation plan and VMS design plan are 
included as Attachment 9.  Geotechnical soil investigation reports are provided as Attachments 10A and 
10B.  The Methane Monitoring Plan is discussed in Section 12.  A Liner Quality Control Plan for the pool 
is provided below. 

LINER QUALITY CONTROL PLAN 

This Liner Quality Control Plan (LQCP) was developed for the Texas Star Property to describe the 
inspection and construction control and testing requirements in support of the application.  This Plan was 
prepared in general accordance with Guidance for Liner Construction and Testing for a Municipal Solid 
Waste Landfill, TCEQ Regulatory Guidance RG-534 dated September 2017 and is intended to fulfil 
requirements of 30 Texas Administrative Code 330.   

A General Requirements 

This LQCP provides the basis for the type and rate of quality control performance testing.  A copy will be 
maintained on site during construction or available for electronic download in the event an inspection is 
performed.  For ease in this document preparation, any components that are not specifically addressed in 
this document will default to the requirements of Guidance for Liner Construction and Testing for a Municipal 
Solid Waste Landfill, TCEQ Regulatory Guidance RG-534.  

B Overview of Project 

As discussed in this Application, the swimming pool will be located in the courtyard of Building 1.  The 
maximum disturbance depth at the subject property will be no deeper than 10 ft, and likely no deeper than 
7 ft.  The excavation of the pool will be lined with a high-density polyethylene (HDPE) 60-mil sealed 
geomembrane liner over 2 ft of compacted, clay-rich soil with a permeability not greater than 1 x 10-7 cm/s.  
A protective cover of topsoil 12-inches thick will overlay the liner.  A cross-section of the liner is provided on 
the figure included as Attachment 9.  

C Soil Material Requirements 

C.1  Protective Topsoil Requirements 

Protective cover is required to be placed above the liner system as shown on the cross sections.  Topsoil 
will be free of deleterious materials and not previously mixed with any onsite soils that were previously 
mixed with garbage, rubbish, or other solid waste materials. Permeability must be greater than 1 x 10-4 
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cm/s.  The thickness must be greater than or equal to 12 inches.  Compaction is not necessary for 
installation and density controls are not needed; however, the contractor should place the protective topsoil 
as soon as possible after installation of the liner and compacted clay-rich soil.    

Protective topsoil shall be placed over the HPDE liner during the coolest part of the 8-hour workday.  Soil 
shall be deployed along the surface of the liner to control the amount of slack and minimize any damage to 
the liner.  The liner shall be continuously monitored during installation and any damage to the liner 
immediately repaired.  Only light equipment will be used during construction and a minimum of 12 inches 
of protective material must be placed on top of the liner before light construction equipment can access the 
area. 

Protective topsoil will not have any rocks greater than 0.375 inches in diameter.  The Contractor will keep 
the protective topsoil layer wet during dry periods to prevent cracking. 

C.2 Clay-Rich Soil Requirements 

Clay-rich soil will meet the following requirements.  One sample from each source must be collected before 
any material is brought onsite.  Test methods will generally follow Standard ASTM Test Methods as outlined 
in Table B-1 of RG-534 and will include field density, gradation analysis, Atterberg limits, and permeability.   

 

In-situ soils will not be used for clay-rich soil.  The clay-rich soil will be sampled every 1,000 cubic yards for 
total petroleum hydrocarbons (TPH) by Texas Method 1005 and metals SW-846 Methods to ensure the 
materials are suitable for use. 

Clay-rich soils will be placed in three 8-inch lifts (a total of 3 lifts).  Compaction testing will be performed at 
a frequency of every 1 acre and one per lift (minimum of three locations).  The clay-rich soil will be 
compacted to at least 95% of standard proctor.   

C.3 HDPE Liner Requirements 

The HDPE Liner must have a minimum of 60 mil thickness.  Recycled or reclaimed HDPE materials are not 
acceptable.  HDPE material and required welding rods shall contain between 2 and 3% carbon black and 
may contain no more than 1% additives.   

The liner will be inspected upon delivery for any damage and defects.  The liner must be free from any 
pinholes, surface blemishes, scratches, or other defects that could affect the integrity of the liner.  The liner 
will be stored at a clean and dry location onsite and protected from any objects that could damage the liner.   

All manufacturer’s recommendations for the installation of the liner will be followed.  In addition, general 
installation requirements outlined in Table 3-1 of RG-534 must be followed.   

 The liner will be placed above the compacted clay-rich soil that will be free of stones and rocks and 
other debris greater than 3/8-inch.  The compacted clay-rich soil will be finished by rolling with flat 
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wheel roller until smooth uniform surface is achieved.  The subgrade areas will be inspected for 
any desiccation, cracks, erosion, or ponding prior to installation and repaired before liner is placed.  
If necessary, regular watering and proof rolling will be performed.   

 Prohibit construction equipment from traveling directly on the liner. 
 Do not place during inclement weather. 
 Limit vehicular traffic on the liner to low-ground pressure supporting equipment only.  Any damaged 

areas must be repaired and inspected. 
 Only unroll liner sheets that are to be placed and seamed in the same day.  Position liner with 

overlap recommended by manufacturer but not less than 3 inches. Typical overlaps are 3 to 6 
inches.  There should be no loose flap on the top side of the liner.  Overlap distance must be 
sufficient so that all seam tests can be performed as described below. 

 Folds, wrinkles, and fish mouths are not acceptable.  Cut, overlap, and weld the material where 
wrinkles or folds occur.  A fish mouth is defined as an area in the seam where one liner panel is 
first folded over on itself, and a second liner panel is placed and welded over this fold.  Where fish 
mouths occur, the liner must be cut, overlapped, and covered with a patch.  

 Use only heat-only tack welds, when necessary.  No double-sided tape or glue may be used.   
 Fusion or extrusion welding may be used for field seaming and repairs. 
 Seaming is permitted only when ambient air conditions are below 104°F.   
 At the end of each workday, all unseamed edges will be anchored with sandbags or other approved 

devices.  No penetrating anchors are accepted (stables, U-rods).   

C.4 HDPE Liner Testing Requirements 

Verification of HDPE Liner Testing Requirements 

Manufacturer information will be reviewed to ensure that QA/QC testing, conformance testing, and seam 
testing requirements of Table 3-2 of RF-534 are met.   

Welds, Repair Welds, and Patches 

Shear Strength – the seam, when stressed perpendicular to the direction of the weld should not under any 
condition fail before stretching and breaking of the liner panel adjacent to the weld.  The numerical value of 
the shear strength of any sample should not be less than 90% of the sheet tensile strength according to 
manufacturer-provided information.   

Trial Seam Testing  

Each day, prior to commencing field seaming, each individual employee performing seaming will conduct a 
trial seam.  Each trial seam will be 3 ft long by 1 ft wide.  Trial seam criteria is outlined in Table 3-3 of RG 
534.   

Destructive Testing  

Destructive test samples of field seams will be performed at a minimum of one stratified location for every 
500 linear feet or major fraction thereof or at the direction of the Engineer.  Destructive test requirements 
will conform with Table 3-4 of RG-534.   

Non-Destructive Testing 

Non-destructive tests should be performed by the Contractor or engineer on all field seams, patches, and 
repair welds.  Accepted non-destructive test methods include vacuum box testing for extrusion welds and 
air-pressure testing for dual-tract fusion welds. Specific procedures for these tests is included on Table 3-5 
of RG-534.   
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D Documentation  

Following installation, the following documentation will be compiled and kept onsite in the facility records.  
This will include the following elements: 

 All field and laboratory test documentation. 
 All test documentation. 
 Liner certification information and results of manufacturer independent testing. 
 Field documentation of field testing, repairs, etc.   
 Photographs and field notes. 
 A survey of the final liner area. 




