
 

440 Heath Lane, Jacksonville, TX 75766  |  RepublicServices.com  |  Environmental Services, Recycling & Waste 

October 4, 2024 

Ms. Megan Henson 
Executive Director 
MC-124 
Texas Commission on Environmental Quality 
12100 Park 35 Circle 
Austin, Texas  78753 

Re:  Response to Technical Notice of Deficiency Letter 
 Pine Hill Farms Landfill TX, LP – Royal Oaks Landfill 
 Jacksonville, Cherokee County, Texas 
 Municipal Solid Waste Permit Number: 1614B 
 Tracking No. 29855322; RN101927010/CN6001295530 
 Major Permit Amendment 

Dear Ms. Henson: 

On behalf of Pine Hill Farms Landfill TX, LP, please find enclosed one original and three 
copies of the replacement pages for the referenced permit amendment application.  The 
attached replacement pages were developed to incorporate comments included in your 
letter dated August 9, 2024. 

The enclosed table contains each comment identified by the TCEQ and a response to each 
below the comment.  

Appendix IIIB and IIIL include additional revisions made for accuracy and consistency.  
Appendix IIIB, Section 4 was updated to revise an incorrect statement relating to the 
calculated DAF and the closure table presented on Page L-5 and postclosure table 
presented on Page L-12 in Appendix IIIL were updated to correct an error in calculation as 
well as updating forms 20721 and 20723 for consistency with the tables.
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Table of Deficiencies 
NOD 

ID 
MRI 
ID 

App. 
Part 

Citation Location 
1st NOD 
Type NOD Description 

NT1 12 General 330.57(d) 
Entire 
Application 

Inconsistent 

a. Revise Table IIIA-2 on page IIIA-4 to correct 
“Geosynthetic Clay Liner (CCL)” into “Geosynthetic 
Clay Liner (GCL).”  

b. Correct the inconsistency of the use of the acronym 
MSWR on pages IIID-1 (showing Municipal Solid 
Waste Rules) and IIIJ-A-1 (showing Municipal Solid 
Waste Regulations). 

Response:   

a. Table IIIA-2 has been revised to reflect a 

Geosynthetic Clay Liner (GCL). The entire 

application has been checked for consistency. 

b. Page IIID-1 has been revised to reflect Municipal 

Solid Waste Regulations. The entire application has 

been checked for consistency. 

NT2 25 General 330.57(h)(1) 

Entire 
Application 
(figures/drawing
s) 

Ambiguous 

Revise Drawing A.2 in Appendix IIIA to make the 
existing contour legible.  

Response:   

As discussed with the TCEQ review team, WCG has 
revised each drawing within the permit application 
that incorporates survey contours as background to 
include updated contour callouts.  Each revised 
drawing is included within this response package.  
Note that drawings from previous agency submittals 
or historical drawings within the application were not 
updated.   
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NOD 
ID 

MRI 
ID 

App. 
Part 

Citation Location 
1st NOD 
Type NOD Description 

NT3 138 Part II 330.61(i)(1) 

Part I/II, Section 
8.1.1 and 
Appendix I/IID 
Traffic Study 

Inconsistent 

Revise Figure 2-2 Entrance Facility Plan, in Appendix 
I/IID, to show the existing fence indicated in the legend 
of the figure. In addition, indicate in the legend the 
dotted line in the figure. 

Response:   

Figure 2-2 – Entrance Facility is an informational figure 

incorporated into the November 30, 2023 submittal to 

the Texas Department of Transportation, which was 

approved by TXDOT in a January 9, 2024 email from 

Mr. Paul Schneider, TXDOT Tyler Area Engineer.  A 

copy of the approval email is provided in Appendix 

I/IIB, page I/IIB-136.  As this figure was previously 

submitted to TxDOT and the fencing is ancillary to 

traffic associated with the facility, this figure has not 

been updated.  Also, refer to Part I/II, Appendix I/IIA – 

Facility Layout Maps, Drawing I/IIA.12, which shows 

both current and proposed future fencing at the 

facility.  No changes have been made. 

NT4 163 Part II 330.61(m)(2) 
Parts I/II, Section 
11.2 

Incomplete 

Provide the US Army Corps of Engineers (USACE) 
determination letter and all additional 
correspondences regarding the jurisdictional 
determination for potential waters of the US (WOTUS) 
within the permit boundary and any authorization 
from the USACE pertaining to WOTUS. 

Response:   

The Nationwide Permit 39 (SWF-2021-00409) is 
currently under review by the USACE and will be 
provided upon approval. 
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NOD 
ID 

MRI 
ID 

App. 
Part 

Citation Location 
1st NOD 
Type NOD Description 

NT5 170 Part II 330.61(g) 
Part I/II, Figure 
I/II-7.1 and I/II-
7.2 

Inconsistent 

Revise Form TCEQ-20885 (Part II Application Form) 
Part VI. Item 4 and Part VIII Item 6 to refer to Figures 
7.1 & 7.2 and remove reference to Figures I/II 4.2 & 4.2 
due to both figures not providing adequate 
information to be in compliance with 330.61(g). 

Response:   

Form TCEQ-20885, Part IV, Item 4 has been revised to 

reference Figures I/II-7.1 and 7.2, as noted by the 

reviewer, and Part VIII, Item 6 has been revised to 

remove references to Figures I/II 4.2 and 4.3.   

NT6 181 Part II 330.61(c)(11) 
Parts I/II, Figure 
I/II-4.3 

Inconsistent 

Revise to refer to Appendix I/II A, Drawings I/IIA.12. 
Figure I/II-4.3 does not provide adequate information 
on the facility access features as required in 
330.61(c)(11). 

Response:   

Note 5 was added to Figure I/II-4.3 to refer to the 
Access Control Plan in Appendix I/IIA, Drawing 
I/IIA.12. 

NT7 182 Part II 330.61(c)(12) 
Parts I/II, Figure 
I/II-4.2 

Inconsistent 

Revise to refer to Figures I/II-7.1 & 7.2. Figure I/II-4.2 
does not provide adequate information to be in 
compliance with 330.61(c)(12). 

Response:   

Note 10 was added to Figure I/II-4.2 to discuss the land 
use within one mile of the permit boundary and to 
reference Section 7 for additional information. 
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NOD 
ID 

MRI 
ID 

App. 
Part 

Citation Location 
1st NOD 
Type NOD Description 

NT8 190 Part II 330.61(d)(6) 
Appendix I/IIA, 
Drawing I/IIA.12 

Ambiguous 

Revise Drawing I/IIA.12 to clearly show the fencing 
indicated in the drawing's legend. 

Response:   

Drawing I/IIA.12 has been revised to better reflect the 
fencing shown in the legend. 

NT9 194 Part II 
330.61(d)(9)(B
) 

Appendix I/IIA, 
Drawing I/IIA.4 
through Drawing 
I/IIA.8 

Inconsistent 

Update the Legend in Figure I/IIA.6 to list the proposed 
final cover contours as seen in Figures I/IIA.7 and 
I/IIA.8. 

Response:   

The legend in Figure I/IIA.6 was updated to add final 
cover contours, swales, and letdowns. 

NT10 217 Part II 
330.553(b)(3)(
A) 

Parts I/II, Section 
11.2 

Incomplete 

Provide discussion in Parts I/II Section 11.2 addressing 
erosion, stability, & migration potential of native 
wetland soils, muds, and deposits to be used to 
support the proposed landfill units. 

Response:   

The erosion, stability, and migration of potential 
native wetland soils, muds, and deposits for the site 
are addressed in the Nationwide Permit 39 for the 
proposed Project (SWF-2021-00405) presented in 
Appendix I/IIB and the Erosion Control Plan for All 
Phases of Landfill Operation presented in Appendix 
IIIF-F. 
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NOD 
ID 

MRI 
ID 

App. 
Part 

Citation Location 
1st NOD 
Type NOD Description 

NT11 218 Part II 
330.553(b)(3)(
B) 

Parts I/II, Section 
11.2 

Incomplete 

Provide discussion in Parts I/II Section 11.2 addressing 
erosion, stability, & migration potential of dredged and 
fill materials to be used to support the proposed 
landfill’s lateral expansion. 

Response:   

The erosion, stability, and migration potential of 
dredged and fill materials to be used to support the 
proposed landfill’s lateral expansion are addressed in 
the Nationwide Permit 39 for the proposed Project 
(SWF-2021-00405) present in Appendix I/IIB and the 
Erosion Control Plan for All Phases of Landfill 
Operation presented in Appendix IIIF-F. 

NT12 219 Part II 
330.553(b)(3)(
C) 

Parts I/II, Section 
11.2 

Incomplete 

Provide discussion in Parts I/II Section 11.2 addressing 
the volume and chemical nature of the waste to be 
managed in the proposed landfill units. 

Response:   

The volume and chemical nature of the waste to be 
managed in the proposed landfill unit is addressed in 
the Site Life Calculations presented in Appendix IIIM 
and the Waste Acceptance Plan presented in Section 
2.1.1 of Parts I/II, respectively. 
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NOD 
ID 

MRI 
ID 

App. 
Part 

Citation Location 
1st NOD 
Type NOD Description 

NT13 220 Part II 
330.553(b)(3)(
D) 

Parts I/II, Section 
11.2 

Incomplete 

Provide discussion in Parts I/II Section 11.2 addressing 
the potential impacts on fish, wildlife, and other 
aquatic resources and their habitat from the release of 
solid waste. 

Response:   

Potential impacts on fish, wildlife, and other Aquatic 
resources and their habitat from the release of solid 
waste are addressed in the Landfill Unit Design 
Information presented plan in Appendix IIIA. No 
release of solid waste is expected to occur. 

NT14 222 Part II 330.553(b)(4) 
Parts I/II, Section 
11.2 

Incomplete 

Provide discussion in Parts I/II Section 11.2 on 
mitigation methods to be used due to the excavation 
of the wetlands. 

Response:   

Mitigation methods to be used due to excavation of 
wetlands are addressed in the Nationwide Permit 39 
proposed Project (SWF-2021-00405) present in 
Appendix I/IIB.  Offsite compensatory mitigation 
credit for stream and wetland impacts are proposed 
for this project.  No onsite mitigation is proposed.  
Section 11.2 in parts I/II has been updated to reflect 
this information. 

NT15 230 Part II 330.543(a) 
Appendix I/IIC, 
Section 2 

Incomplete 

Provide the Agreement with ONCOR indicated in 
Appendix I/IIF and referred to in I/II Section 2.8 and 
I/IIC Section 2.  

Response:   

The agreement with ONCOR is included in Appendix 
I/IIF with this submittal. 
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NOD 
ID 

MRI 
ID 

App. 
Part 

Citation Location 
1st NOD 
Type NOD Description 

NT16 234 Part II 
330.543(b)(2)(
C) 

Appendix I/IIC, 
Section 2 

Inconsistent 

Revise the second point in I/IIC Section 2 to reference 
330.543(b)(2)(C) due to the lateral expansion. 

Response:   

The reference in Appendix I/IIC, Section 2, was revised 
to 330.543(b)(C). 

NT17 289 Part III 330.63(c) 
Part III, 
Appendix IIIF  

Inconsistent 

a. Correct the inconsistencies in the Table of Contents 
in Appendix IIIF. Examples include, but are not 
limited to, the page number and title of Table 4-1 
and captions of Figure 4.2, Drawings IIIF.5 and IIIF.6.  

b. Clarify if the surface water drainage system design 
is prepared consistent with the current TxDOT 
Bridge Division Hydraulic Design Manual (September 
2019 version). It’s noted that the July 2019 version 
of the TxDOT Bridge Division Hydraulic Design 
Manual is specified in Section 3 in Appendix IIIF. 
Explain if the drainage system design needs 
revisions to follow the September 2019 Manual and, 
if applicable, revise all relevant portions of the 
application as necessary. 

Response:   

a. The inconsistencies in the Table of Contents for 

Appendix IIIF have been corrected. 

b. The Surface Water Drainage Plan has been 

developed consistent with the September 2019 

TxDOT Bridge Division Hydraulic Manual. 

References to the July 2019 manual have been 

revised to reflect the September 2019 manual. No 

changes have been made. 
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NOD 
ID 

MRI 
ID 

App. 
Part 

Citation Location 
1st NOD 
Type NOD Description 

T18 290 Part III 330.305(a) 
Part III, 
Appendix IIIF, 
Section 4  

Incomplete 

Discuss how surface erosion will be controlled at the 
discharge points with high discharge velocity (e.g., 8.12 
fps) under the post-development conditions. If the 
required information is already included in the 
application, reference the location. 

Response:   

Turf reinforcement mat will be installed at the outfall 
of Discharge Point 3 to control velocities.  Rip-rap will 
be extended from the end of the 42” culvert after pond 
P2 to the permit boundary to control velocities at 
Discharge Point 4.  Drawings IIIF.4 and IIIF.14 have 
been updated to show the erosion control measures. 
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NOD 
ID 

MRI 
ID 

App. 
Part 

Citation Location 
1st NOD 
Type NOD Description 

T19 295 Part III 330.305(d)(2) 
Part III, 
Appendix IIIF-D 

Incomplete 

a. Revise Appendix IIIF to include sufficient 
information to demonstrate that the estimated soil 
loss for the final cover phase does not exceed 
permissible soil loss, which should be three 
tons/acre/year or less. Note that drainage analysis 
and erosion control are expected to follow TCEQ 
Regulatory Guidance RG-417 - Surface Water 
Drainage and Erosional Stability Guidelines for a 
Municipal Solid Waste Landfill (Rev. May 2018).  

b. Revise all relevant portions of the application 
accordingly (including, but not limited to, Appendix 
IIIF-F). If the required information is already 
included in the application, revise Appendix IIIF to 
reference the location. 

Response:   

a. As shown on page IIIF-D-4, the proposed erosion 

layer for the final cover phase provides less than 3 

tons/ac/year at 95% ground cover in accordance with 

the TCEQ Regulatory Guidance RG-417 – Surface 

Water Drainage and Erosion Stability Guidelines. 

Section 2.2 states that the erosion layer will include 

a vegetation layer that provides for 95% ground 

coverage.  No changes have been made. 

b. Appendix IIIF-F provides a soil loss evaluation for 

the intermediate cover phase which provides less 

than 50 tons/ac/year in accordance with the TCEQ 

Regulatory Ordinance RG-417 – Surface Water 

Drainage and Erosion Stability Guidelines.  Section 

2.0 in Appendix IIIF-F was updated to add a 

reference to Appendix IIIF-D for soil loss 

calculations for the final cover phase. 
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NOD 
ID 

MRI 
ID 

App. 
Part 

Citation Location 
1st NOD 
Type NOD Description 

T20 299 Part III 330.305(f)(1) 
Part III, 
Appendix IIIF-A 
and IIIF-E 

Incomplete 

Explain using the HEC-HMS model instead of the 
Rational Method for peak flow calculations for the sub-
drainage areas of less than 200 acres. 

Response:   

As noted in TCEQ’s guidance document RG-417 (May 

2018), programs developed by the USACE (e.g. HEC-

HMS) are typically used when analyzing a drainage 

basin of the size and complexity of the landfill (this 

has an overall on and off-site drainage basin exceeding 

360 acres).  The rational method is used for smaller 

calculation (e.g., swale sizing, working face 

containment berm sizing). 

T21 307 Part III 330.63(c)(1)(C) 
Part III, 
Appendix IIIF, 
Section 4  

Inconsistent 

Clarify and/or correct the discrepancy in drainage area 
in Espey 10-minute sample calculation (showing “S3”) 
and Drawing IIIF-A-24 (showing “S10”). 

Response:   

Drawing IIIF-A-24 was updated to show the drainage 
area S3 to match the example calculation. 
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NOD 
ID 

MRI 
ID 

App. 
Part 

Citation Location 
1st NOD 
Type NOD Description 

T22 354 Part III 
330.63(d)(4)(E
) 

Part III, 
Appendix IIIA-B 

Inconsistent 

a. Revise Drawing B.1 to show the proposed Oncor 
easement and correct cross-section index F (e.g., 
bottom index) in Drawings B.1 and B.2 for 
consistency.  

b. Revise Drawing B.5 to correct the inconsistencies in 
the permitted pre-subtitle D limit of waste and the 
newly permitted airspace limit of waste in the left 
top and bottom figures. 

c. Correct Table of Contents in Appendix IIIA-B to be 
consistent with the captions of Drawings B.1 
through B.3. 

Response:   

a. Drawing B.1 was updated to add a callout for the 

proposed ONCOR easement and revise the cross-

section index. Drawing B.2 was also updated to 

revise the cross-section index. 

b. The 1H:1V cross-section on Drawing B.5 was 

updated to reflect the correct permitted pre-subtitle 

D and newly permitted airspace limit of waste. 

c. The table of contents was updated for Appendix 

IIIA-B to reflect the drawing titles correctly. 
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ID 
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ID 

App. 
Part 

Citation Location 
1st NOD 
Type NOD Description 

T23 357 Part III 
330.63(d)(4)(G
)  

Part III, 
Appendix IIID 

Ambiguous 

a. In Section 4.3.3. verify that “backfilling of soil will be 
in accordance with Section 2.3.7,” and revise to refer 
to where the relevant information on backfilling of 
soil is contained. 

b. In Section 4.4. Verify “The protective cover will be 
placed (using low ground pressure equipment as 
discussed under Section 2.3.6) …” and revise to refer 
to where the relevant information is contained. 

c. On Page IIID-37. Correct “in Section 3.5.4” into “in 
Section 3.4.4.” 

Response:   

a. Section 4.3.3. was revised to correctly reference 

section 2.3.6 for anchor trench backfill. 

b. Section 4.4. was revised to correctly reference 

section 2.3.5 for protective cover. 

c. Section 3.4.3. was revised to correctly reference 

section 3.4.4 for geotextile repairs. 

T24 362 Part III 330.331(c ) 
Part III, 
Appendix IIIC-A 

Inconsistent 

Revise Section 6 in Appendix IIIC to correct the 
inconsistency in the leachate generation rate in Table 
6-1 and Figure 6-1. 

Response:   

Figure 6-1 was revised to reflect the leachate 
generation rate correctly showing in Table 6-1. 
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T25 376 Part III 330.333(A)-(G) 
Part III, 
Appendix IIIC-B  

Ambiguous 

a. In Table 3-2, Leachate Sump Operating Plan. Define 
the “reasonable cycle times” at which the pumps are 
not able to maintain the leachate levels below the lip 
of the sump. Provide a timeframe by which a pump 
with a larger capacity will be installed. 

b. Clarify and/or correct the inconsistencies in sump 
flow among Section 3.4, Table 4-1, and Appendix 
IIIC-B (page IIIC-B-49) in Appendix IIIC. Revise all 
relevant portions of the application as necessary 
(including, but not limited to, Appendix IIIC).  

c. Revise Appendix IIIC-B to correct the inconsistencies 
in the phase names for sump drainage areas 
between Sheet IIIC-B-52 and HELP model analysis. 

Response:   

a. As noted in Table 3-2, a pump will have exceed 

reasonable cycle times if the pump has to operate 

close to 24 hours per day for a signification period 

of time.  In this condition, a larger pump will need 

to be installed. 

Additionally, the pump will be repaired or replaced 

within 5 business days from the discovery of the 

leachate/level pumping issues when practicable, as 

noted in Table 3-2. 

b. Section 3.4 was revised to reflect the maximum 

estimated flow value correctly shown in Table 4-1 

and Appendix IIIC-B. 

c. The leachate sump design calculations were revised 

on pages III.C-B-48 and IIIC-B-51 to correct the cell 

naming. 
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T26 380 Part III 330.337(b)(2) 
Part III, 
Appendix IIID-C 

Incomplete 

Discuss in Section 6 if (and how) revisions will be made 
to the dewatering system design when the seasonal 
groundwater table has increased. 

Response:   

Section 6.2 appendix IIID-C has been revised to 

indicate that in the event groundwater impacts are 

projected based on groundwater readings in the 

northeast corner of the expansion area (currently 

shown as not having sideslope underliner) the 

permitted full-slope underliner design will be 

extended into his area and documented within the Soil 

Liner Evaluation Report prepared for the respective 

cell.  Additionally, the ballast demonstration will be 

adjusted accordingly at the time it is prepared for 

submittal to the TCEQ.  As the remainder of the 

expansion area incorporates full-slope sideslope 

underdrains, no additional revisions to the permitted 

designs are anticipated. 
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T27 399 Part III 330.339(a)(1) 
Part III, 
Appendix IIIA-A 

Inconsistent 

a. Clarify if the cross-section of LCS2 is missing in 
Drawing A.1, and, if applicable, revise to refer to the 
location of cross-section LCS2. 

b. Revise the inconsistencies in cross-section indices 
between Drawings A.3 through A.7 and Drawing A.1. 
Examples include, but are not limited to, L1, L2, and 
L4. 

c. Clarify the location of the cutting plane for the 
cross-section of UD3 in Drawing A.9. 

d. Correct the inconsistencies in cross-section indices 
between Drawings A.10 through A.7 and Drawing 
A.2. Examples include, but are not limited to, FC1 
and FC2. 

e. Revise Drawing A.10 to correctly show the thickness 
of the erosion layer for the GCL option for the 
composite final cover-top slope (FC1). 

f. Revise Drawing A.11 to show the top and side slope 
gradients. 

Response:   

a. LCS2 is not missing from Drawing A.1. LCS2 refers 

to LCS1 on Drawing A.8 that cuts vertically through 

the mid-section of the sump. 

b. The section indices are intended to show the 

drawing number where the section is cut (left side) 

and the drawing number on which the section is 

drawn (right side).  The naming of detail callouts L1 

and L2 on Drawing A.1 were revised to match the 

naming on Drawing A.3.  

c. A callout was added to Drawing A.1 to show the 

location of UD3. 



Municipal Solid Waste Permit No. 1614B October 2, 2024 
Royal Oaks Landfill 
 

WPD MSW Deficiency Table v1.1 (06-02-15)  Page 16 of 21 

NOD 
ID 

MRI 
ID 
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Type NOD Description 

d. The detail callout indices have been reviewed for 

consistency. No revisions were made. 

e. The thickness callouts on Drawing A.10 were 

updated to clarify the thickness of the final cover 

system layers. 

f. Slope gradients were added to Drawing A.11 

T28 402 Part III 330.339(a)(2) 
Appendix IIID, 
Section 8.1 

Ambiguous 

Revise Section 3 in Appendix IIID to clarify if the LQCP 
is prepared consistent with the current TCEQ 
Regulatory Guidance RG-534 - Guidance for Liner 
Construction and Testing for a Municipal Solid Waste 
Landfill (Rev. September 2017), and, if applicable, 
revise Appendix IIID to be consistent with TCEQ RG-
534. Revise all relevant portions of the application as 
necessary.  

Response:   

A statement was added to Section 1.1 of Appendix IIID 
stating that the LQCP has been developed consistent 
with the current TCEQ Regulatory Guidance RG-534 - 
Guidance for Liner Construction and Testing for a 
Municipal Solid Waste Landfill (Rev. September 2017). 

T29 481 Part III 330.63(e)(3)(E) 
Part III, 
Appendix IIIG, 
Section 2.4 

Incomplete 

Provide discussion of hydraulic connectivity between 
Queen City and Carrizo Aquifers.  

Response:   

Part III, Appendix IIIG, Section 2.4 has been amended 
to indicate that the Queen City and Carrizo aquifers 
are not hydraulically connected. 
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T30 496 Part III 330.63(e)(5) 
Part III, 
Appendix IIIE 

Ambiguous 

a. Revise Section 1 in Appendix IIIE to verify no vertical 
expansion for the proposed major amendment.  

b. Verify the second footnote and/or its contents in 
Table 4-1 in Appendix IIIE, and, if applicable, revise 
them. 

Response:   

a. Section 1 has been revised to remove the vertical 

expansion text. 

b. Footnote 2 to Table 4-1 refers to the permeability 

requirements for protective cover soils, and the 

evaluation criteria for requiring chimney drains be 

installed through the protective cover soils.  The 

table has been revised to remove the Footnote 2 

reference for the Final Cover Infiltration Layer 

permeability, as this footnote is not relevant to the 

final cover system. 

T31 501 Part III 
330.63(e)(5)(B)
(iii) 

Part III, 
Appendix IIIE-C 

Incorrect 

Correct test method ASTM D 140 into ASTM D1140 for 
sieve analysis in Table 2-1 in Appendix IIIE. 

Response:   

Table 2-1 was revised to show ASTM D1140. 
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T32 543 Part III 330.63(f)(6)(E) 
Part III, 
Appendix IIIH, 
Section 3 

Incomplete 

Add that TCEQ MSW PQLs will be used for laboratory 
reporting, as discussed in RG-47. Alternatively, 
demonstrate how the preferred reporting limits 
chosen are representative of the lower limit of 
quantitation to meet MSW’s Permit Section’s 
interlaboratory precision and accuracy performance 
objectives.  

Response:   

Part III, Appendix IIIH, Section 5.2 (Practical 
Quantitation Limit) has been amended to indicate that 
analytical results will be report to the TCEQ MSW PQLs 
or to laboratory PQLs in accordance with Section 3.5 of 
TCEQ Regulatory Guidance RG-074.  Part III, Appendix 
IIIH, Section 8 (References) were also amended to 
include additional TCEQ guidance references. 

T33 548 Part III 330.63(f)(7)(D) 
Part III, 
Appendix IIIH, 
Section 6.2 

Incomplete 

Provide a description of how the monitoring system 
will demonstrate the adequacy of corrective action. 
Corrective action is complete when the 95% upper 
confidence limit is below GWPS for 3 years. 

Response:   

Part III, Appendix IIIH, Section 6.4 (Corrective Action 
monitoring) has been amended to indicate the general 
criteria by which corrective action remedy may be 
considered complete in accordance with Title 30 TAC 
§330.415(f). 



Municipal Solid Waste Permit No. 1614B October 2, 2024 
Royal Oaks Landfill 
 

WPD MSW Deficiency Table v1.1 (06-02-15)  Page 19 of 21 

NOD 
ID 

MRI 
ID 

App. 
Part 

Citation Location 
1st NOD 
Type NOD Description 

T34 593 Part III 330.409(a) 
Part III, 
Appendix IIIH, 
Section 6 

Incomplete 

Provide discussion of procedures in the event that 
increasing trends in groundwater analytical data are 
identified.  

Response:   

As discussed in Part III, Appendix IIIH, Section 6.1 
(Statistical Methodologies), statistical analysis are to be 
conducted in accordance with the provisions of Title 
30 TAC §330.405, §330.407, and §330.409, and EPA 
Statistical analysis of Groundwater Monitoring Data at 
RCRA Facilities Unified Guidance. The situation-
specific applicability of specific statistical methods 
that may be appropriate to assess or characterize 
groundwater analytical data are varied and there are 
often nuances and caveats to particular use cases.  For 
this reason, a general framework for statistical 
analyses is provided with references to applicable 
regulatory provisions and EPA and TCEQ guidance 
documents.    

T35 685 Part III 330.457(a) 
Appendix IIIJ, 
Section 2 

Ambiguous 

Clarify if the testing requirements (e.g., standard test 
methods, testing frequency) are prepared consistent 
with the current TCEQ guidance RG-534. Examples 
include, but are not limited to, Table 2-1 and Table 4-
1 in Appendix IIIJ-A. If applicable, revise all relevant 
portions of the application as necessary (including, but 
not limited to, Appendix IIIJ-A). 

Response:   

A statement was added to Section 1.1 of Appendix 
IIIJ-A stating that the FCSQCP has been developed 
consistent with the current TCEQ Regulatory 
Guidance RG-534 – Guidance for Liner Construction 
and Testing for a Municipal Solid Waste Landfill (Rev. 
September 2017). 



Municipal Solid Waste Permit No. 1614B October 2, 2024 
Royal Oaks Landfill 
 

WPD MSW Deficiency Table v1.1 (06-02-15)  Page 20 of 21 

NOD 
ID 

MRI 
ID 

App. 
Part 

Citation Location 
1st NOD 
Type NOD Description 

T36 692 Part III 330.457(d)(1) 
Part III, 
Appendix IIIJ-B 

Ambiguous 

Verify that using the default model parameters for 
Shreveport, Louisiana, for the HELP model is suitable 
for the landfill location in Texas. 

Response:   

The model defaults for Shreveport, Louisiana, 
appropriately represents the Royal Oaks Landfill. The 
model parameters for Shreveport, Louisiana, provide 
similar characteristics (i.e., similar evapotranspiration, 
precipitation, and temperature averages) to the Royal 
Oaks Landfill and is the closest station to the site that 
the model provides. 

T37 726 Part III 
330.463(b)(1)(
B) 

Appendix IIIK, 
Section 2.1 

Inconsistent 

Revise the reference to Table 3-5 in Appendix IIIC in 
the second paragraph on Page IIIK-3.  

Response:   

The first bullet on Page IIIK-3 was revised to refer to 
Table 3-2 in Appendix IIIC. 

NT38 758 Part IV 330.65(a) Part IV Inconsistent 

Provide the waste acceptance plan stated to be in 
Appendix IVA and referenced in parts of Appendix 
IVD, or revise Appendix IVD to refer to the Waste 
Acceptance Plan in Part I/II Section 2.1.1. 

Response:   

Appendix IVD was updated to reference the Special 
Waste Acceptance Plan (SWAP) provided in Appendix 
IVA. 
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NOD 
ID 

MRI 
ID 

App. 
Part 

Citation Location 
1st NOD 
Type NOD Description 

NT39 1007 Part IV 330.205(b) 
Part IV, Section 
4.2 

Inconsistent 

Revise the reference to the liquid waste bulking facility 
discussion location in Section 2.2.4 to state Appendix 
IVD; the first paragraph of pages IV-17 currently states 
it is in Appendix IVA. 

Response:   

Section 2.2.4 was updated to reference Appendix IVD 
for the liquid bulking facility. 
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TCEQ–20885, Application for MSW Permit, Part II (01-08-2021) Page 2 of 16 

__

__

__ 

III. Waste Acceptance Plan - 30 TAC §330.61(b)
1.  If this application is for a Type I or Type IAE MSW landfill facility, attach completed 

Form No. TCEQ-20873. Attachment No.: 

2.  If this application is for a Type IV or Type IVAE MSW landfill facility, attach completed 
Form No. TCEQ-20890. Attachment No.:

IV. General Location Maps - 30 TAC §330.61(c)
Provide General Location Maps that accurately show the features listed below. Provide all General 
Location Maps in a single attachment and include the drawing number in the space provided. 
Include notes on each map, as needed, to describe information pertaining to the map. 

1. The prevailing wind direction with a wind rose.

2. All known water wells within 500 feet of the proposed permit boundary with the state well
__ numbering system designation for Water Development Board “located wells.”

3. All structures and inhabitable buildings within 500 feet of the proposed facility.

4. (i) Schools, (ii) licensed day-care facilities, (iii) churches, (iv) hospitals, (v) cemeteries, (vi)
__ ponds, (vii) lakes, and (viii) residential, (ix) commercial, and (x) recreational areas within

 one mile of the facility.

5. The location and surface type of all roads within one mile of the facility that will normally be
 used by the owner or operator for entering or leaving the facility.

6. Latitudes and longitudes.

7. Area streams.

8. Airports within six miles of the facility.

9. The property boundary of the facility.

10. (i) Drainage, (ii) pipeline, and (iii) utility easements within or adjacent to the facility.

11. (i) Facility access control features.

12.  (i) Archaeological sites, (ii) historical sites, and (iii) sites with exceptional aesthetic qualities
 adjacent to the facility.

V. Facility Layout Maps - 30 TAC §330.61(d)
Provide the Facility Layout Map(s) as a single attachment, and include drawing number(s) in 
the space provided. Include notes on each map, as needed, to describe information on the 
map. 

Provide a map or set of maps of the facility layout showing: 

1. The outline of the units;

2. General locations of main interior facility roadways;

3. Locations of monitor wells;

4. Locations of buildings;

Refer to Parts I/IIA, Appendix I/IIA - Facility Layout Maps

05/2024
10/2024

✔

Volume 1

Parts I/II, Figure I/II-4.2

Parts I/II, Figure I/II-4.3

Parts I/II, Figure I/II-4.3

Figures I/II-7.1 and I/II-7.2.

Parts I/II, Figure I/II-6.1

Parts I/II, Figure I/II-6.1

Parts I/II, Figure I/II-4.2

Parts I/II, Figure I/II-8.1

Parts I/II, Figure I/II-3.1

Parts I/II, Figures I/II-3.1 through I/II-3.3

Appendix I/IIA, Drawing I/II-A.12

N/A - None Present

Appendix I/IIA, Figures I/II-A.1 and I/II-A.2

Figures I/II-A.4 through I/II-A.8
Appendix I/IIA, Figures I/II-A.1 and I/II-A.9

Appendix I/IIA, Figures I/II-A.1 and I/II-A.9
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Initial Submittal Date: 
Revision Date:

6. Check the following facilities if they are within one mile of the facility boundary and indicate on
map.

(a) residences; 

(b) commercial establishments; 

(c) schools; 

(d) licensed day-care facilities;

(e) churches; 

(f) cemeteries;

(g) ponds or lakes; and 

(h) recreational areas. 

IX. Impact on Surrounding Area - 30 TAC §330.61(h)
Address the facility’s impacts on cities, communities, groups of property owners, or individuals and 
describe mitigation of conditions as required.  Attach additional pages as necessary. If a land use 
compatibility analysis report prepared by a qualified professional is provided, indicate the location 
within the application. Attachment No.: 

1. Impacts to Surrounding Areas:
(a) Provide information regarding the likely impacts of the facility on cities, communities,
groups of property owners, or individuals by analyzing the compatibility of land use, zoning in
the vicinity, community growth patterns, and other factors associated with the public interest;
and

(b) Describe any special design considerations and possible mitigation of potential impacts, as
necessary.

Published Zoning Map: If available, provide a published zoning map for the facility and within 
two miles of the facility for the county or counties in which the facility is or will be located. 

2. Special or Nonconforming Use Permit:

(a) Does the site require approval as a nonconforming use or a special permit from the local
government having jurisdiction? Yes No

(b) If yes, provide a copy of such approval. Attachment No.:

05/2024
10/2024

Figures I/II-7.1, and I/II-7.2

✔

✔

✔

✔

✔

Impacts to surrounding areas are minimal as the site is an existing landfill and
has been in operation for over 40 years. The site also has traffic patterns that
are well established.

As discussed above, impacts to surrounding areas will be minimal. The facility is
bounded by high-canopy tree lines. The existing dense tree lines function as
both windbreaks and site screening.

See Attachment 6, Figures I/II-7.3

✔
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SITE LOCATION

1-MILE RADIUS

500-FT RADIUS
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I/II-11-1 
Rev. 1, 10/2024 

Parts I/II 

This section 
addresses 

§330.61(m).

11 FLOODPLAINS AND WETLANDS STATEMENT 

11.1 Floodplains Statement 

As shown on Figure I/II-11.1, the proposed landfill permit 
boundary is located over 1 mile from the 100-year 
floodplain as defined by the Federal Emergency 
Management Agency (FEMA), Flood Insurance Rate Map 
(FIRM) for Cherokee County, Texas, and incorporated 
areas (Map Numbers 48073C0175D and 48073C0285D). 

Compliance with the floodplain location restriction is further discussed in 
Appendix I/IIC. 

11.2 Wetlands Statement 

The area within the existing permit boundary of the Royal Oaks Landfill was 
evaluated for compliance with wetlands provisions, including the determination and 
identification requirements in Title 30 TAC §330.61(m)(2) and (3) and the wetlands 
location restriction in §330.553(b).  

A waters of the U.S. and wetlands determination/delineation was preformed by 
Hydrex Environmental, Inc.  Excerpts from their March 2024 report is included in 
Appendix I/IIB which describes and identifies wetlands located within the facility 
boundary. 

The proposed post-development condition of the landfill will require excavation of 
additional waters of the U.S. previously delineated as intermittent/RPW and scrub-
scrub wetland.  Compensatory mitigation credits for stream and wetland impacts 
are proposed to be purchased under a Nationwide Permit 39.  Therefore, no on-site 
mitigation is proposed.  Coordination with the USACE for the proposed Project 
(SWF-2021-00405) in included in Appendix I/IIB. 
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2 EASEMENTS AND BUFFER ZONES 
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Appendix I/IIC 

The easements and buffer zones location restrictions within Title 30 TAC §330.543 
require that no solid waste disposal shall occur within 25 feet of the center line of 
any utility line or pipeline easement but no closer than the easement, unless 
otherwise authorized by the Executive Director.  Also, all pipeline and utility 
easements shall be clearly marked with posts that extend at least six feet above 
ground level, spaced at intervals no greater than 300 feet.  In addition, for vertical or 
lateral expansions, the owner or operator shall establish and maintain a 125-foot 
buffer zone for any newly permitted airspace. 

The proposed buffer zones for the site are shown on Drawing I/IIC-1 and are 
discussed below. 

 Existing	Permitted	Limits	of	Waste.  As shown on Drawing I/IIC-1, a buffer
zone of at least 50 feet is maintained between the permit boundary and the
permitted limits of waste defined in TCEQ Permit No. MSW-1614A.

 Newly	Permitted	Limits	of	Waste.  As shown on	Drawing I/IIC-1, a buffer
zone of at least 125 feet is maintained between the permit boundary and the
proposed new waste disposal airspace (labeled as “newly permitted airspace
limit of waste”), consistent with Title 30 TAC §330.543(b)(2)(BC).

 Leachate	Storage	Tank	Area.  A buffer zone of over 50 feet is maintained
between the permit boundary and the leachate storage tank area.

 Citizens	Convenience	Center.  A buffer zone of over 50 feet is maintained
between the permit boundary and the existing Citizens Convenience Center.

An ONCOR electrical delivery company easement is currently located with the 
proposed waste footprint.  An agreement has been reached with ONCOR to relocate 
this easement as shown on Figure I/IIC-1.  Refer to Appendix I/IIF for the ONCOR 
agreement. 

No solid waste disposal will occur within 25 feet of the centerline of any utility line 
or pipeline easement.  In addition, all utility line and pipeline easements will be 
clearly marked in accordance with the Site Operating Plan. 

Given the above, the site is in compliance with the easements and buffer zone 
location restrictions.
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3 EXISTING LINER SYSTEMS 
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Cells 1, 2, 3, 4, 5, 6, 7, 8, and 9 were constructed to Subtitle D standards under 
Permit No. MSW-1614A.  The existing composite liner systems for the developed 
Subtitle D sectors are described in Table IIIA-2. 

Table IIIA‐2 
Existing Liner System Components 

Cells 1, 2, 3, 4, 5, 6, 7, 8, and 9 

24-inch-thick Soil Protective Cover

Drainage Geocomposite Leachate 
Collection Layer 

60-mil HDPE Geomembrane Liner
Geosynthetic Clay Liner (CGCL) 

The existing composite liner systems for Cells 1, 2, 3, 4, 5, 6, 7, 8, and 9 include a 
hydrostatic pressure relief system, as discussed in the LQCP (Appendix IIID). 

The impact of differential settlement on the performance of the currently 
constructed leachate collection systems in the Subtitle D areas is analyzed in 
Appendix IIIE-B and summarized in Table IIIA-3. 

The existing pre-Subtitle D liner areas include Block A, which is approximately 13.8 
acres, and Block B, which is approximately 1.4 acres.  Since 1970, the Texas State 
Board of Health MSW Regulations required that a natural or artificial barrier be in 
place, which most commonly was the placement of a 3-foot-thick compacted clay or 
in-situ clay liner (k<1x10-7 cm/s).  The Texas Department of Health (TDH) permit 
for the site was issued in June 1983 (Permit No. 1614).  Detailed liner requirements 
were listed in this permit for either a 3-foot-thick low-permeability compacted clay 
or in-situ liner (k<1x10-7 cm/s).
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4 POINT OF COMPLIANCE DEMONSTRATION RESULTS 
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The results of the POC demonstration are summarized in Table 4-1 and graphically 
illustrated on Figure 4-1.  The demonstration results in a DAF well in excess of the 
minimum required value of 260 and is expected that only natural groundwater 
background levels will be detected on the POC.  As shown on Figure 4-1, vertical 
dispersion in the approximately 100-foot deep aquifer and a shallow hydraulic 
gradient are the main contributors to the calculated DAF shown in Table 4-1no detect 
result.  Based on the model simulation results, it is concluded that the “waste 
containment system design” included in this permit amendment application meets or 
exceeds the requirements of Title 30 TAC §330.331(a)(1). 

Table 4‐1 
Summary of MODFLOW Simulation Results 

Model 
Section 

Calculated DAF 
Minimum 

Required DAF 
Design Compliant 
with §330.331(a)(1) 

Section A 7.2x1010 260 Yes

Tables 4-2 and 4-3 have been developed to further illustrate how the DAF is used to 
determine the constituent level at the POC.  As summarized on Tables 4-2 and 4-3, the 
concentration at the POC (combined total of background concentration and 
constituent concentration at the POC) is less than the MCL listed in §330.331(a)(1). 

As shown in Tables 4-1 through 4-3, the waste containment system produces DAFs 
that are well above the required minimum value. 
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noted in Part IV – SOP, Section 4.23, the leachate levels for each sump will be 
recorded in the Site Operating Record once per week.  If the pressure transducers 
are not functioning, the pumps will be operated manually (once per day) until the 
automatic system is repaired.  Details of the leachate sump are provided in 
Appendix IIIA-A – Liner and Final Cover System Details. 

The specified pump for each cell as specified in Table 4-1 will have the capacity to 
remove leachate to maintain less than 12 inches of head on the liner.  The maximum 
estimated flow to be pumped from the largest undeveloped cell (Cell 12 with a 

Rev. 1, 10/2024 
Appendix IIIC 

contributing area of 32.5 acres) is approximately 18,111.418,100.7 gpd (refer to 
Appendix IIIC-B).  If the specified leachate sump pumps are not able to empty the 
sump and maintain less than 12 inches of head on the liner at reasonable cycle 
times, then a pump with more capacity will be used (refer to Section 4.1 for more 
information). 
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ROYAL OAKS LANDFILL
0120-076-11-106

SUBTITLE D LEACHATE SUMP DESIGN

Chkd By: BPY/NT
Date:  9/18/2024

SOLUTION:

A. Average	flow	rate	into	sump

A.1	Determine	the	per	acre	flow	rate	for	specific	leachate	collection	sumps.

The following tables summarize the fill conditions that are likely to be present within each cell and have the greatest contribution of 
leachate into the LCS and sump system. The average flow rates (lateral drainage in the LCS layer) are shown for each condition.    

Leachate sump drainage areas are shown on Sheet IIIC-B-52 Sump Drainage Areas.

Developed	Area	(Cells	1	through	4	and	Cell	9)
From the HELP model results in Appendix IIIC-A.1:

For the developed area, the largest area draining to the sump is 14.8 acres (sump located in Cell 1). For each fill condition, 
the highest leachate generation rate from the HELP runs for developed area was used to be conservative. 

Condition Average Average
cfy/ac gpd/ac

Interim, 50' Waste 15,978.5 327.4
Interim, 100' Waste 38,549.8 790.0
Interim, 155' Waste 25,384.5 520.2
Closed, 155' Waste 12,002.0 246.0

1This leachate value is the sum of the leachate recirculated and the leachate collected for each condition, if applicable.

Undeveloped	Area	(Cell	12)
From the HELP model results in Appendix IIIC-A:

For Cell 10 12, the largest area draining to the sump is 32.5 acres (sump located in Cell 10 12). The Cell 10 12 sump also recives 
leachate from developed Cells 5 through 8. For each fill condition, the highest leachate generation rate from the HELP runs 
for the undeveloped areas were used to be conservative.

Condition Average1 Average
cfy/ac gpd/ac

Active, 10' Waste 6,779.5 138.9
Interim, 50' Waste 17,754.8 363.9

Interim, 100' Waste 38,081.1 780.4
Interim, 200' Waste 27,177.0 556.9
Closed, 200' Waste 14,614.1 299.5

1The leachate value is the sum of the leachate recirculated and the leachate collected for each condition, if applicable.

Undeveloped	Area	(Cells	10	and	11)
From the HELP model results in Appendix IIIC-A:

For Cells 11 10 and 12 11, the area draining to the sump is 14.7 acres (sump located in Cell 10 11). For each 
fill condition, the highest leachate generation rate from the HELP runs for the undeveloped area was used to be conservative.

Condition Average1 Average
cfy/ac gpd/ac

Active, 10' Waste 6,779.5 138.9
Interim, 50' Waste 17,754.8 363.9

Interim, 100' Waste 38,081.1 780.4
Interim, 200' Waste 27,177.0 556.9
Closed, 200' Waste 14,614.1 299.5

1The leachate value is the sum of the leachate recirculated and the leachate collected for each condition, if applicable.

P:\Solid waste\Allied\Royal Oaks\Expansion 2022\Part III\IIIC\B\
Sumps RLSO.xlsx
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ROYAL OAKS LANDFILL
0120-076-11-106

SUBTITLE D LEACHATE SUMP DESIGN

Chkd By: BPY/NT
Date:  9/18/2024

Compute the number of days storage provided for the following:

1. Active
VDaily Inflow (cu ft/day) VTOT (cu ft) Storage (days)

Dev. Area 2,869.1 1,592 0.6
Undev. Area (Cell 12) 5,736.3 2,604 0.5
Undev. Area (Cells 10 & 11) 2,741.1 2,604 0.9

2. Inactive with Intermediate Cover
VDaily Inflow (cu ft/day) VTOT (cu ft) Storage (days)

Dev. Area 2,940.8 1,592 0.5
Undev. Area (Cell 12) 6,913.9 2,604 0.4
Undev. Area (Cells 10 & 11) 3,127.2 2,604 0.8

3. Closed
VDaily Inflow (cu ft/day) VTOT (cu ft) Storage (days)

Dev. Area 1,390.4 1,592 1.1
Undev. Area (Cell 12) 3,717.9 2,604 0.7
Undev. Area (Cells 10 & 11) 1,681.6 2,604 1.5

C. Estimated	rate	of	leachate	removal.

Submersible pump capacity - Cell 1 = 20 gpm
Submersible pump capacity - Cell 10 12 = 20 gpm

Submersible pump capacity - Cells 11 10 and 12 11 = 20 gpm

Production
(gpd) (min/day) (hr/day)

Dev. Area
-Active 375.6 6.3
-Inactive with Interm. Cover 385.0 6.4
-Closed 182.0 3.0
Undev. Area (Cell 12)
-Active 385.0 6.4
-Inactive with Interm. Cover 905.0 15.1
-Closed 409.4 6.8
Undev. Area (Cells 10 & 11)
-Active 358.8 6.0
-Inactive with Interm. Cover 409.4 6.8
-Closed 220.1 3.7

Average pump time is less than 24 hours per day, therefore the design is acceptable. A pump with less capacity may also be used if it can
be determined that the actual leachate generation is less than the design flow.  

3,640.2

7,176.1
8,187.1
4,402.5

7,699.1
18,100.7
8,187.1

7,511.3
7,699.1

Average Pump Time

InflowDaily  V

V
 = Time) (Detention STORAGE

TOT

P:\Solid waste\Allied\Royal Oaks\Expansion 2022\Part III\IIIC\B\
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Rev. 1, 10/2024 
Appendix IIID 

This appendix 
addresses 

§330.63(d)(4)(G),
§330.337, §330.339, 

and §330.341. 

1 INTRODUCTION 

1.1 Purpose 

This Liner Quality Control Plan (LQCP) has been 
prepared to provide the Operator, Design Engineer, 
Construction Quality Assurance Professional of 
Record, and the Contractor the means to govern the 
construction quality and to satisfy the 
environmental protection requirements under 
current Texas Commission on Environmental 
Quality (TCEQ) Municipal Solid Waste Rules 
Regulations (MSWR).  More specifically, the LQCP 
addresses the soil and geosynthetic components of the liner system.  The LQCP has 
been developed consistent with TCEQ Regulatory Guidance RG-534 – Guidance for 
Liner Construction and Testing for a Municipal Solid Waste Landfill (Rev. September 
2017).  The provisions of this LQCP were developed based on the latest technical 
guidelines of the TCEQ, including quality control of construction, testing frequencies 
and procedures, and quality assurance of sampling and testing procedures. 

This LQCP is divided into the following parts: 

 Section 1 – Introduction

 Section 2 – Construction Quality Assurance for Earthwork and Drainage
Aggregates

 Section 3 – Construction Quality Assurance for Geosynthetics

 Section 4 – Construction Quality Assurance for Geosynthetic Clay Liner

 Section 5 – Construction Quality Assurance for Piping

 Section 6 – Liners Constructed Below the Highest Groundwater Level

 Section 7 – Geotechnical Strength Testing Requirements

 Section 8 – Documentation

1.2 Definitions 

Whenever the terms listed below are used, the intent and meaning will be 
interpreted as indicated. 
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Geotextile	Placement.	During geotextile placement, the CQA monitor must:	

 Observe the geotextile as it is deployed and record all defects and disposition
of the defects (panel rejected, patch installed, etc.). Repairs are to be made in
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accordance with the specifications outlined in Section 3.54.4.

 Observe that equipment used does not damage the geotextile by handling,
equipment transit, leakage of hydrocarbons, or other means.

 Observe that people working on the geotextile do not smoke, wear shoes that
could damage the geotextile, or engage in activities that could damage the
geotextile.

 Observe that the geotextile is securely anchored in an anchor trench.

 Observe that the geotextiles are anchored to prevent movement by the wind.

 Observe that the panels are overlapped a minimum of six inches.

 Examine the geotextile after installation to ensure that no potentially harmful
foreign objects are present.

 Observe that seams (where required) are continuously sewn or thermal
bonded in accordance with the manufacturer’s recommendations and the
project specifications outlined in this LQCP.

The CQA monitor must inform both the contractor and POR if the above conditions 
are not met. 

3.4.4 Repairs 

Repair procedures include: 

 Patching  used to repair large holes, tears, and large defects.

 Removal  used to replace areas with large defects where the preceding
method is not appropriate.

Holes, tears, and defects must be repaired in the following manner. Soil or other 
material which may have penetrated the defect must be removed completely prior 
to repair. If located on a slope, the defect must be patched using the same type of 
geotextile and continuously seamed into place.  Should any tear, hole, or defect 
exceed 30 percent of the width of the roll, the roll will be cut off and the defect 
removed or the roll removed and replaced. If the defect is not located on a slope, the 
patch must be made using the same type of material seamed into place with a 
minimum of 24 inches overlap in all directions.  Seams will be either thermal 
bonded or sewn in accordance with the manufacturer’s recommendations. 
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 Defects are patched and overlapped properly.

 On sideslopes, the GCL is anchored at the top and then unrolled.

 Observe that no debris is trapped beneath or within the GCL.

 Observe that broken needle pieces do not exist within needle-punched GCL.

 Observe that wind speed is less than 40 miles per hour unless a lower wind
speed is recommended by the manufacturer.  At a minimum, a hand-held
anemometer will be used, and readings will be taken at least once a day
during GCL deployment to verify that the wind speed is less than 40 miles
per hour.

The POR will observe the GCL for premature hydration visually and by walking over 
the GCL to locate soft spots.  GCL that has prematurely hydrated according to the 
specifications will be removed and replaced with new GCL.  These observations will 
be documented in the GCLER. 

4.3.3 GCL Anchor Trench 

The GCL anchor trench will be left open to allow installation of FML.  Temporary 
anchoring will be provided until the placement of FML by using sandbags as 
discussed in Section 4.3.2.  Slightly rounded corners will be provided in anchor 
trenches where the GCL enters the trench to avoid sharp bends in the GCL.  No loose 
soil (e.g., excessive water content) will be allowed to underlie the anchored 
components of the liner system.  Backfilling of soil will be in accordance with 
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Section 2.3.76. 

4.3.4 Patching 

Torn or otherwise damaged GCL (with no loss of bentonite from the GCL) must be 
patched with the same type of GCL.  The GCL patch must extend at least 12 inches 
beyond the damaged area and must be bonded to the main GCL to avoid shifting 
during backfilling.  If the GCL damage includes loss of bentonite, the patch must 
consist of full GCL extending at least 12 inches beyond the damaged area.  Lapping 
procedures must be the same as specified for original laps of GCL panels. 

4.4 GCL Protection 

Protection of GCL will be verified from production to deployment using the 
procedures discussed in this section.  The manufacturer will provide inspection 
reports demonstrating that needle-punched nonwoven geotextile was inspected 
using metal detectors for the presence of broken needles and were found to be 
needle free.  GCL must be rolled by the manufacturer in a fashion to prevent collapse 
during transit.  Rolls will be labeled and bagged in a packaging that is resistant to 
water.
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Visual inspection of each GCL roll will be made during unloading to identify any 
packaging that has been damaged.  Rolls with damaged packaging will be marked 
and set aside for further inspection.  The packaging will be repaired, for acceptable 
GCL rolls, prior to being placed in storage.  If necessary, the party responsible for 
unloading the GCL will contact the manufacturer prior to shipment to ascertain the 
suitability of the proposed unloading methods and equipment.   

The GCL-installing contractor will be responsible for the storage of GCL material.  A 
dedicated storage area will be selected at the job site or at an alternate off-site area 
per owner’s direction.  The selected area will be level, dry, and well drained.  Rolls 
will be stored in a manner that prevents sliding or rolling from the stacks.  Rolls 
should be stacked no higher than three rolls to protect the integrity of roll cores and 
ensure safe material handling.  Stored GCL materials will be covered with a plastic 
sheet or tarpaulin until it is installed.  The integrity and legibility of the labels will be 
preserved during storage. 

Construction equipment (other than low contact pressure rubber-tired vehicles 
such as ATVs or golf carts) on the GCL will not be allowed.  The CQA monitor will 
verify that small equipment such as generators is placed on scrap FML material (rub 
sheets).  The protective cover will be placed (using low ground pressure equipment 
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as discussed under Section 2.3.65) as soon as possible after installation of FML and 
drainage layer.  Refer to Section 3.6 for equipment operating requirements over 
geosynthetic materials. 

The CQA monitor will verify that GCL (or overlying geosynthetics) are not displaced 
or damaged while overlying materials are being placed. 

4.5 Reporting 

The POR will submit to the TCEQ a GCLER for approval of the GCL.  Section 8 
describes the documentation requirements. 
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Groundwater potentiometric surface contour maps prepared from the 2023 WCG 
water level data are presented on Figures IIIG-D-2A through IIIG-D-2E (for 
site-specific aquifers A and B) and IIIG-D-3A through IIIG-D-3E (for site-specific 
aquifer C and D) in Appendix IIIG-D (all within the Appendix G – Geology Report). 
Additionally, a Highest Measured Groundwater Map has been prepared and is 
included as Appendix IIID-A of this LQCP.  

As each new cell is designed, the highest measured water levels will be adjusted 
upward for possible higher well level data and the highest measured groundwater 
potentiometric contours for that cell will be used for design of ballast (based on 
measured groundwater levels after construction of the perimeter surface drainage 
features).  In the unlikely event future groundwater readings demonstrate that 
groundwater may impact the sideslope liner system on the northeast slope of the 
expansion area (currently shown as not receiving underdrain) the underdrain 
system will be extended into this area concurrent with the underdrain designs for 
the remainder of the expansion area sideslopes (i.e., full slope underdrain design). 
Record of the installation of the additional underdrain will be documented and 
submitted with the Soil Liner Evaluation Report (SLER) prepared for the respective 
disposal cell.  Extending the currently designed underdrain system into this 
sideslope area will not require a permit modification as it incorporates the 
permitted designs.  Any temporary hydrostatic relief system design different than 
the one presented in Appendix IIID-C will be submitted under the provisions of 
§305.70(j) to the TCEQ for approval as a modification to the LQCP.  Ballasting plans
will be adjusted accordingly and documented within the site operating record.

6.3 Temporary Dewatering System 

The site will have a temporary underdrain dewatering system installed for the 
undeveloped areas, specifically including Cells 10, 11 and 12 as shown on Figure 1 
(Appendix IIID-C).  As described in the attached demonstration, the temporary 
underdrain installation will be limited to the future cell sideslopes as shown on 
Figure IIID-C-2.  The underdrain system has been designed to collect groundwater 
from Aquifers B and C, as described in detail in Appendix IIIG – Geology Report.  As 
discussed in Appendix IIIG, Aquifer A is generally at an elevation above the future 
cells, or are cut off by previous landfill construction, and Aquifer D is at a depth well 
below the excavation grades of the future cells.  Based on this information, 
installation of temporary underdrains in the cell floor was deemed unnecessary.    

The dewatering system will be comprised of a double-sided geocomposite 
groundwater collection layer, collection trenches and a collection sump (in cells 10 
and 11) which will intercept and divert waters potentially contacting the bottom 
liner system.  Groundwater seepage will drain into the geocomposite and will then 
discharge into the drainage trenches and perforated 4-inch-diameter high density 
polyethylene (HDPE) piping installed at the toe of the excavated sideslope, then 
drain within the trenches and piping to the respective collection sumps.  Water from 
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TEMPORARY DEWATERING SYSTEM DESIGN 
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This appendix 
addresses 

§330.63(e)(5)(A)
and (B). 

1 INTRODUCTION 

The purpose of this report is to present the geotechnical 
analysis and design for the proposed major permit 
amendment for the vertical and lateral expansion of the 
Royal Oaks Landfill located in Cherokee County.  This 
report is based on the geotechnical testing information 
obtained during field and laboratory investigations 
conducted in 2023, as well as the information compiled 
from earlier geological studies at the landfill as 
compiled from the subsurface investigations from previous permits. 

This report contains a compilation of geotechnical testing and design information, 
including: 

 Presentation of the geotechnical (field and laboratory) and geological
information compiled during the 2023 and previous permit applications and
incorporated into his amendment.

 Slope stability analyses performed based on the geotechnical testing results
and subsurface conditions, including groundwater, for landfill excavations,
landfill completion, and sequence of development (interim condition) plans;
and

 Settlement and heave analyses, which are also based on the landfill
excavation and completion plans.

The stability analyses and settlement and strain analyses considered both 
developed and undeveloped portions of the landfill, with the primary focus of the 
analyses being the unconstructed expansion area cells 10 through 12.  The analyses 
also includes evaluation of the leachate piping system incorporated into the bottom 
liner (in future cells), and the effects of foundation settlement on the design piping 
slopes and grades (see Appendix IIIE-B).   

This report also provides geotechnical recommendations for construction of the 
landfill components, including bottom liner and final cover systems with soil and 
geosynthetic materials.  The construction quality control and material and 
construction specifications for the groundwater protection components of the 
landfill are provided in Appendix IIID–Liner Quality Control Plan (LQCP). 
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Table 2‐1 
Geotechnical Test Methods  
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Test Test Method 

Sieve Analysis (Passing No. 200) ASTM D 1140 

Atterberg Limits (Liquid & Plastic Limit) ASTM D4318 

Moisture Content ASTM D2216 

Unconfined Compression ASTM D 2166 & Pocket Penetrometer 

Triaxial Compression Test ASTM D4767 

Coefficient of Permeability (Hydraulic Conductivity) 
Vertical - ASTM D5084 Method F 

Horizontal – ASTM D4044 and D8084 
Method F 

Consolidation ASTM D2435

Hand Penetrometer Testing ASTM D2573 

Standard Proctor ASTM D698 

2.2 Classification Tests 

Classification tests consisting of Atterberg limits, percent passing the #200 sieve, 
moist unit weight, and moisture content were performed on selected soil samples 
recovered from boreholes.  Classification tests were used to characterize the soils 
according to the Unified Soil Classification System (USCS) and to evaluate physical 
properties of the soils.  The test results for the strata identified at the site are 
presented in Section 3 of this appendix and summarized in the table included in 
Appendix IIIE-C.   

2.2.1 Material Strength Tests 

Material strength tests were performed to provide generalized strength parameters 
that were used to evaluate the soils at the site.  Additionally, triaxial testing was 
performed to assist developing strength profiles for selected strata.  The triaxial 
testing was performed for consolidated undrained conditions.  Note that strength 
testing of the sand stratum was not possible as undisturbed samples could not be 
collected.  Strength values for the sands as required for stability modeling were 
developed from review of field logs and WCG experience with similar formations.   

2.2.2 Hydraulic Conductivity Tests 

Laboratory hydraulic conductivity tests were performed to evaluate the 
hydrogeological properties of the soils at the site.  Additional discussion regarding 
the hydraulic conductivity testing is presented in Appendix IIIG–Geology Report and 
has not been reproduced for this appendix.   
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Landfill Component  Soil Description  Classification 

Test Parameters 
Material 
Source LL PI % – 200 

Coefficient of 
Permeability 

cm/s 

Soil Liner clayey sand, sandy clay, or 
clay 

SC, CL, CH 30 min 15 min 30 min 1x10-7 max On site1 

Final Cover Infiltration Layer clayey sand, sandy clay, or 
clay 

SC, CL, CH 30 min 15 min 30 min 1x10-5 max2 On site 

Liner Protective Cover sand, sandy silt or clay, 
clayey or silty sand, silt and 
clay 

SP-SM, SP, SP-SC, SW, 
SM or SM-SC, ML, CL, 
CH 

(2) (2) (2) 1x10-4 min On site2 

Final Cover Erosion Layer clayey sand, sandy clay, or 
clay 

SC, CL, SM Suitable to support plant growth On-site 

Operational Cover2 (Daily Cover 
and Intermediate Cover) 

sand, sandy silt or clay, 
clayey or silty sand, silt and 
clay 

SP-SM, SP, SP-SC, SW, 
SM or SM-SC, ML, CL, 
CH 

-- -- -- -- On-site 

Earth Fill 

Perimeter Berm and Subgrade 
Preparation 

sand, sandy silt or clay, 
clayey or silty sand, silt and 
clay 

SP-SM, SP, SP-SC, SW, 
SM or SM-SC, ML, CL, 
CH 

-- -- -- -- On-site 

1 If on-site materials meeting the required properties do not exist, an off-site material source can be used for liner soil. 
2 If on-site material does not meet the hydraulic conductivity criteria, leachate collection chimney drains will be extended through the protective cover at selected locations and 

will be exposed adequately for transmission of leachate to the collection system. 
3 Granular material requirements and gradation provided in Appendix IIID-LQCP. 
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FOUNDATION/BOTTOM LINER SETTLEMENT ANALYSIS 

Includes pages IIIE‐B‐1‐1 through IIIE‐B‐1‐38 
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APPENDIX IIIE‐B‐2 

FINAL COVER SETTLEMENT ANALYSIS 

Includes pages IIIE‐B‐2‐1 through IIIE‐B‐2‐12 
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FOUNDATION HEAVE ANALYSIS 

Includes pages IIIE‐B‐3‐1 through IIIE‐B‐3‐4 
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3.1 Methodology 

Drainage calculations for the final cover system erosion control structures and 
perimeter drainage system are based on the peak flow rates resulting from the 
25-year frequency rainfall event for the area.  The United States Army Corps of
Engineers (USACE) HEC-HMS computer program was used to compute peak flow
rates produced from the design storm.  The hydraulic methods employed in this
study are consistent with those presented in the TCEQ Guidelines	 for	Preparing	a
Surface	Water	Drainage	Report	for	Municipal	Solid	Waste	Facility	(RG‐417,	May	2018)
and TxDOT Bridge	Division	Hydraulic	Manual, JulySeptember 2019.

Water surface profiles were determined for the perimeter channels using the 
Channel Analysis Program (HYDROCALC HYDRAULICS Version 2.0.1 for Windows, 
Dodson & Associates, 1996-2010) that is based on Manning's formula for uniform 
flow.  The perimeter channels are designed to collect and route runoff from the 
25-year frequency storm event to the detention ponds.

3.2 Hydrologic Analysis 

3.2.1 Description of Computer Program 

HEC-HMS was developed by the USACE Hydrologic Engineering Center to simulate 
the surface runoff response of a watershed.  The HEC-HMS model represents a 
watershed as a network of hydrologic and hydraulic components.  The modeling 
process results in the computation of stream-flow hydrographs at desired locations 
in the watershed.  The hydrologic analysis for the post-development condition is 
presented in Appendix IIIF-A.  The hydrologic analysis for the permitted landfill 
completion condition is included in Appendix IIIF-E. 

3.2.2 Watershed Subareas and Schematization 

The landfill areas that contribute flow to each detention pond were delineated into 
subareas to derive peak flow rates for the design of the perimeter channel and final 
cover drainage letdowns.  Hydrographs are developed for each subarea and 
appropriately combined and routed through the swales and perimeter channels. 
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 Above grade slopes that have either reached their permitted elevation, or
will subsequently remain inactive for longer than 180 days.  For example,
after an above grade slope has reached the permitted elevation and
intermediate cover has been placed, the structural erosion control features
(e.g., drainage swales, letdown structures, and/or sedimentation ponds) will
be in-place 180 days after intermediate cover has been placed.

Slopes which drain to ongoing waste placement areas, pre-excavated areas, areas 
that have received only daily cover, and areas under construction which have not 
received waste are not considered external side slopes. 

The ECP for daily cover areas and top dome surfaces and external side slopes that 
drain directly to the site perimeter stormwater management system, have received 
intermediate cover, and either reached their permitted configuration or will remain 
inactive for longer than 180 days are addressed in the following sections.  Erosion 
control measures for final cover areas are addressed in the currently TCEQ-
approved Site Development Plan (SDP). 

Inspection, maintenance, and recordkeeping requirements are included in the Site 
Operating Plan (SOP) and discussed in Section 2.4.  The word “temporary” is used 
throughout the ECP to describe any erosion control feature that is not a permanent 
erosion control feature that is included in the approved Site Development Plan. 
Additionally, “temporary” is defined as the time between construction of 
intermediate cover and the construction of final cover.  Temporary erosion controls 
are those controls which are installed or constructed within 180 days from when 
the intermediate cover is constructed and in place until permanent controls are 
constructed for the final cover. 

2.0  Erosion Control Plan for Top Dome Surfaces and External 
Side Slopes with Intermediate Cover 

Erosion control for above grade top dome surfaces and external embankment side 
slopes that drain directly to the site perimeter stormwater management system, 
have received intermediate cover, and either reached their permitted configuration 
or will remain inactive for longer than 180 days will be managed using a system of 
nonstructural and structural erosion and sediment controls to meet rule 

Rev. 1, 10/2024 
Appendix IIIF-F 

requirements for the intermediate cover phase of landfill construction.  Refer to 
Appendix IIIF-D for an evaluation of the final cover erosion layer. 

The structural controls will consist of a combination of vegetation, temporary add-
on swales, and letdown structures.  These structural controls will be configured in a 
manner that will result in a net soil loss of 50 tons/acre/year or less from the 
external slope area.  As shown on Sheet IIIF-F-10, stormwater runoff will be 
collected in swales and conveyed to drainage letdown structures down the 25 
percent slopes to the perimeter drainage system.  The primary goal will be to 
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2.3 Geologic Processes 

2.3.1 Fault and Seismic Data 

Seismic impact zone and fault investigations are discussed in the location restrictions 
in Parts I/II, Appendix I/IIC.  As discussed in these sections, no geologic processes, 
including active faults or seismic impact zones, are located within one mile of the Site. 

2.3.2 Erosional Processes 

Erosional processes in the landfill area are limited to those produced by the Royal 
Oaks drainage system which include rill and channel erosion and sheet flow.  Erosion 
from natural drainage processes is minimal in the vicinity of the Site.  No adverse 
effects from natural erosional processes are anticipated and no mass wasting has 
been observed. 

2.3.3 Wetlands Identification 

Details regarding jurisdictional wetland areas are provided in the location restriction 
demonstrations in Appendix I/IIC. 

2.4 Regional Aquifers 

Regional aquifers beneath the landfill include the Eocene-age Queen City and Carrizo 

Weaver	Consultants	Group,	LLC
Rev. 1, 10/2024 

Appendix IIIG

aquifers.  These aquifers are not hydraulically connected and are separated by 
approximately 180 feet of low permeability Reklaw Formation sediments which 
function as an aquiclude regionally.  The Sparta Sand Aquifer is present at higher 
elevations and outcrops in minimal areas in the northwestern and southeastern 
portions of the landfill permit boundary.  The low permeability sediments of the 
Weches Formation underlies the Sparta Sand (where present) and which functions as 
an aquiclude hydraulically separating the overlying Sparta Sand and underlying 
Queen City aquifers regionally (TWDB, 2020).  

2.4.1 Sparta Sand Aquifer 

The TWDB classifies the Sparta Sand as a minor Texas aquifer (Ashworth and 
Hopkins, 1995) composed predominately of crossbedded sand and sandstone with 
interbedded with clay (Preston et al, 1991 and TWDB., 1972).  

The Sparta Sand Formation ranges in thickness from less than 200 feet in south Texas 
to over 700 feet in down-dip areas of northeast Texas (Harden, et al., 2004). 
According to the TWDB and regional water well logs, the Sparta Sand Formation is 
less than 20 feet thick in the vicinity of Royal Oaks Landfill. 
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Table 5‐1 (Continued) 
Detection Monitoring Constituents 
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Appendix IIIH 

47 VOC Constituents (Continued)1 

Methylene Chloride (Dichloromethane) 
Methyl Ethyl Ketone (2-Butanone or MEK) 

Methyl Iodide (Iodomethane) 
4-Methyl-2-Pentanone (Methyl Isobutyl Ketone or MIBK)

Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 

Tetrachloroethylene (Tetracholorethane) 
Toluene 

1,1,1 Trichloroethane (Methylchloroform) 
1,1,2-Trichloroethane 

Trichloroethylene (Trichloroethene, TCE) 
Trichloroflourmethane (CFC-11) 

1,2,3-Trichloropropane 
Vinyl Acetate 

Vinyl Chloride 
Xylenes 

1 Analyses will be performed using the TCEQ – recommended EPA test 
methods or alternative methods with equivalent or better performance. 

5.2 Practical Quantitation Limit 

The laboratory reporting limits will meet the requirements of Title 30 TAC 
§330.405(f)(5).  Analytical results will be reported to the lowest concentration levels
that can be reliably quantified (practical quantitation limits [PQL]).  In accordance
with Section 3.5 of TCEQ Regulatory Guidance RG-74, The laboratory analytical
results will be reported to the TCEQ MSW benchmark PQLs (established in a TCEQ
letter to MSW landfill owners and operators, dated May 25, 2010) or to laboratory
PQLs.  The following describes the laboratory PQL required requirements:

 The PQL will be at or below the Ground Water Protection Standard (GWPS)
concentration established for each analyte in accordance with Title 30 TAC
§330.409(h), unless approved otherwise by the executive director.

 The PQL will be determined as the concentration that corresponds to the
following precision and accuracy criteria:

Constituents/Chemicals Precision Accuracy 
of Concern  (percent RSD) (percent recovery) 

Metals 10 70-130
Volatiles 20 50-150
Semi-Volatiles  30 50-150
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6 STATISTICAL METHODOLOGY – GROUNDWATER 
DATA ANALYSES 

Rev. 1, 10/2024 
Appendix IIIH 

6.1 Statistical Methodology 

Statistical analyses of groundwater analytical data will be performed in accordance 
with Title 30 TAC §330.405, §330.407, and §330.409, and EPA Statistical Analysis of 
Groundwater Monitoring Data at RCRA Facilities – Unified Guidance (March, 2009), 
and in general accordance with the statistical procedures recommended in Section 4 
of TCEQ Regulatory Guidance RG-074 (TCEQ, May 2018).  Statistical comparisons will 
be performed using SanitasTM, a commercial software program developed by Sanitas 
Technologies, Inc. or other equivalent statistical program.  Flow charts depicting 
statistical analyses protocols for control charts, prediction limits, and 95 percent 
confidence intervals are included in Appendix IIIH-F.  It is not possible to predict all 
future potential circumstances.  Therefore, alternate statistical methods may be used 
as deemed appropriate for the data distribution of the constituents being evaluated, 
providing that they conform to the requirements and guidelines set forth in Title 30 
TAC §330.407 and §330.409, and EPA Statistical Analysis of Groundwater Monitoring 
Data at RCRA Facilities – Unified Guidance (March, 2009). 

6.2 Exceedances, Resampling, ASDs, and Assessment Monitoring 

Detection monitoring for the constituents listed in Table 5-1 of Section 5.1 and 
referenced in Title 30 TAC §330.419(a) will be conducted in accordance with Sections 
5.3 and 5.5.  An Initial Statistical Exceedance (ISE) of any constituent will be based on 
a detected concentration that exceeds the constituent’s statistical limit.  If an ISE of 
any constituent is indicated at any detection monitor well, a notice will be made to 
the TCEQ (and any other pollution control agency with jurisdiction that has requested 
to be notified) within 14 days.   

6.2.1 Verification Resampling 

Verification re-sampling is an integral part of the statistical methodology that is 
required to verify if an actual SSI has occurred.  In the event that an ISE is indicated 
for any constituent listed in Table 5-1 (Section 5.1), verification resampling will be 
completed to either confirm or disconfirm the ISE.  The verification resampling 
results will be submitted to TCEQ within the appropriate regulatory timeframe. If the 
ISE is verified through resampling then the verified exceedance constitutes a 
Statistically Significant Increase (SSI) and the facility will either: 
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The facility will submit an annual assessment monitoring report within 60 days after 
the facility's second semiannual groundwater sampling event that includes the 
following information determined since the previously submitted report: 

 a statement whether a statistically significant level above a groundwater
protection standard established in subsection (h) or (i) of §330.409 has
occurred in any well during the previous calendar year period and the status
of any statistically significant level events.

6.4 Corrective Action Monitoring 

Detection of assessment monitoring constituents at statistically significant levels, as 
defined in Title 30 TAC §330.409, could result in corrective action monitoring. 
Groundwater monitoring for the purpose of corrective action assessment and 
remediation will be conducted in accordance with Title 30 TAC §330.411 through 
§330.415, and in consultation with TCEQ.  At a minimum, the assessment will address
the following:

 a characterization of the contaminated groundwater, including concentrations
of assessment constituents as defined in 30 TAC §330.409;

 the concentration limit for each constituent found in the groundwater;

 detailed plans and an engineering report describing the corrective action to be
taken;

 a description of how the groundwater monitoring program will demonstrate the
adequacy of the corrective action; and

 a schedule for submittal of the above information provided the owner or
operator obtains written authorization from the executive director prior to
submittal of the complete permit application.

Rev. 1, 10/2024 
Appendix IIIH 

If the concentrations of all 40 CFR Part 258, Appendix II constituents are shown to be 
below groundwater protection standard concentrations, using the statistical 
procedures in §330.405, for a period of three consecutive years, the owner or 
operator will notify the Executive Director in writing and return to detection 
monitoring if approved.  The Executive Director may also specify an alternative 
timeframe during which the owner or operator shall demonstrate that concentrations 
of 40 Code of Federal Regulations Part 258, Appendix II constituents have not 
exceeded the groundwater protection standards in accordance with Title 30 TAC 
§330.415(f)(2).



Weaver	Consultants	Group,	LLC	
Q:\ALLIED\ROYAL	OAKS\EXPANSION	2023\PART	III\APPENDIX	IIIH‐RLSO.DOCX	

IIIH-35 

Martin, W.F., Lippirr, J.M., and Protherd, T.G. 1987.  Hazardous Waste Handbook for 
Health and Safety, Butterworth Publishers, Stoneham, Massachusetts, 
pp. 28-30. 

Sanitas Technologies, Inc., 2009, Sanitas® Users Manual, Version 9, Shawnee, Kansas. 

Rev. 1, 10/2024 
Appendix IIIH 

Texas Commission on Environmental Quality (TCEQ), MSW Permits Section, 
“Guidelines for Groundwater Monitoring Report Submittals”, December 22, 
2014. 

Texas Commission on Environmental Quality (TCEQ), MSW Permits Section, 
“Progression of the Inter-Laboratory MSW-Practical Quantitation Limit (PQL) 
Study”, May 25, 2010. 

Texas Commission on Environmental Quality (TCEQ), “Texas Administrative Code, 
Title 30, Chapter 330, Municipal Solid Waste”, March 27, 2006 (effective date). 

Texas Commission on Environmental Quality (TCEQ), Waste Permits Division, 
Guidelines for Preparing a Groundwater Sampling and Analysis Plan, TCEQ 
Regulatory Guidance RG-074, May 2018. 

The Carel Corporation, 2008, Update to Comply with Subchapter - Permit 
Modification, Royal Oaks Landfill, MSW Permit Number 1614A. 

The Carel Corporation, 2009, Groundwater Monitor Well Installation Report, Royal 
Oaks Landfill, MSW Permit Number 1614A. 

The Carel Corporation, 2009-2012, Semiannual Groundwater Monitoring Reports, 
Royal Oaks Landfill, MSW Permit Number 1614A. 

The Carel Corporation, 2012, Total Metals Background Database Evaluation, Royal 
Oaks Landfill, MSW Permit Number 1614A. 

Texas Commission on Environmental Quality (TCEQ), “Texas Administrative Code, 
Title 30, Chapter 330, Municipal Solid Waste”, March 27, 2006 (effective date). 

U.S. Environmental Protection Agency, 1986.  RCRA Groundwater Monitoring 
Technical Enforcement Guidance Document.  OSWER – 99550.1, Office of 
Waste Programs Enforcement, Office of Solid Waste and Emergency Response, 
Washington, D.C. 

U.S. Environmental Protection Agency, 2009.  Statistical Analysis of Groundwater 
Monitoring Data at RCRA Facilities:  Unified Guidance.   

U.S. Environmental Protection Agency, 1991.  Handbook – Ground water, Volume II: 
Methodology.  EPA/625/6-90/0166. 

U.S. Environmental Protection Agency, November 1986.  Test Methods for Evaluating 
Solid Waste – Physical/Chemical Methods, Third Edition (revised), SW-846. 
Office of Solid Waste and Emergency Response, Washington, D.C. 

U.S. Environmental Protection Agency, November 1993.  Solid Waste Disposal Facility 
Criteria Technical Manual.  EPA/530-R-93-017, NTIC #PB94-100-450, Office 
of Solid Waste and Emergency Response, Washington, D.C. 

Weaver Boos Consultants, 2003, Installation of Groundwater Monitoring Wells MW-
16, MW-17, and MW-19, Royal Oaks Landfill, MSW Permit Number 1614A. 



APPENDIX IIIH‐A 

GROUNDWATER MONITORING SYSTEM 

10/02/2024



665

660

655

62
5

625

620

63
0

615

610 615

610

615

610

620

610

Weaver Consultants Group

660

620

O
:\
0
1
2
0
\
7
6
\
E
X
P
A
N
S
IO
N
 
2
0
2
3
\
P
A
R
T
 
II
I\
II
IH
\
II
IH
-
A
-
1
 
-
 
E
X
IS
T
IN
G
 
G
W
 
N
E
T
W
O
R
K
.d
w
g
, 
sm

u
r
r
e
y,
 
1
:2

10/02/2024



665

660

655

62
5

625

620

63
0

615

610 615

610

610

610

615

620

Weaver Consultants Group

660

620

O
:\
0
1
2
0
\
7
6
\
E
X
P
A
N
S
IO
N
 
2
0
2
3
\
P
A
R
T
 
II
I\
II
IH
\
II
IH
-
A
-
2
 
-
 
P
R
O
P
O
S
E
D
 
A
Q
U
IF
E
R
 
A
 
&
 
B
 
G
W
 
N
E
T
W
O
R
K
.d
w
g
, 
sm

u
r
r
e
y,
 
1
:2

10/02/2024



459

458

458

460

458

459

578

459

457

457

457

57
9

58
0

581

Weaver Consultants Group

581
460

O
:\
0
1
2
0
\
7
6
\
E
X
P
A
N
S
IO
N
 
2
0
2
3
\
P
A
R
T
 
II
I\
II
IH
\
II
IH
-
A
-
3
 
-
 
P
R
O
P
O
S
E
D
 
A
Q
U
IF
E
R
 
C
 
&
 
D
 
G
W
 
N
E
T
W
O
R
K
.d
w
g
, 
sm

u
r
r
e
y,
 
1
:2

10/02/2024



ROYAL OAKS LANDFILL 
CHEROKEE COUNTY, TEXAS 

TCEQ PERMIT NO. MSW‐1614B 

MAJOR PERMIT AMENDMENT APPLICATION 

PART III – SITE DEVELOPMENT PLAN 
APPENDIX III I 

LANDFILL GAS MANAGEMENT PLAN 

Prepared for 

Pine Hill Farms Landfill TX, LP  

Prepared by 

Weaver	Consultants	Group,	LLC	
TBPE Registration No. F-3727 

6420 Southwest Boulevard, Suite 206 
Fort Worth, Texas 76109 

817-735-9770

WCG Project No. 0120-076-11-106 

This document is intended for permitting purposes only. 

May 2024 

Revised October 2024 



APPENDIX III I‐A 

PERIMETER LANDFILL GAS MONITORING SYSTEM 
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APPENDIX III I‐F 

LANDFILL GAS COLLECTION 
AND CONTROL SYSTEM PLAN 

Includes Figures III I‐F‐1 through III I‐F‐6
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1 INTRODUCTION 
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1.1 Purpose 
This Final Cover System Quality Control Plan (FCSQCP) has been prepared to 
provide the Owner, Operator, Design Engineer, Construction Quality Assurance 
Professional of Record, and the Contractor the means to govern the construction 
quality and to satisfy the environmental protection requirements under current 
Texas Commission on Environmental Quality (TCEQ) Municipal Solid Waste 
Regulations (MSWR).  More specifically, the FCSQCP addresses the soil and 
geosynthetic components of the final cover system.  The FCSQCP has been 
developed consistent with TCEQ Regulatory Guidance RG-534 – Guidance for Liner 
Construction and Testing for a Municipal Solid Waste Landfill (Rev. September 
2017.) 

This FCSQCP is divided into the following parts: 

 Section 1 – Introduction

 Section 2 – Construction Quality Assurance for Soil Infiltration Layer

 Section 3 – Construction Quality Assurance for Geosynthetic Clay Liner

 Section 4 – Construction Quality Assurance for Geosynthetics

 Section 5 – Construction Quality Assurance for Erosion Layer

 Section 6 – Geotechnical Strength Testing Requirements

 Section 7 – Documentation

1.2 Definitions 

Whenever the terms listed below are used, the intent and meaning will be 
interpreted as indicated. 

ASTM	

American Society for Testing and Materials. 

Atterberg	Limits	

A series of six “limits of consistency” of fine-grained soils defined by Swedish soil 
scientist Albert Atterberg, two of which are frequently used today to establish a 
soil’s physical boundaries dealing with its plasticity characteristics. These soil 
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to the integrity of the closed landfill.  Any necessary corrections will be made 
to ensure the integrity of the final cover system. 

 Maintain and operate the leachate collection system in accordance with Title
30 TAC §330.331 and §330.333 and the EPA's Design Criteria (i.e., less than 1
foot of leachate over the liner, or approved equivalent design).  Leachate
collection sump levels will be measured on a quarterly basis.  Site personnel
will verify that the leachate level is maintained within the sump as discussed

Rev. 1,	10/2024 
Appendix IIIK 

in Appendix IIIC, Table 3-52.  The leachate collection system will be operated
consistent with Appendix IIIC – Leachate and Contaminated Water
Management Plan, which includes procedures for the operation of the
leachate collection sump, storage tanks, and the disposal of leachate.  Pine
Hill Farms Landfill TX, LP may submit a demonstration to the TCEQ that
leachate does not pose a threat to human health and the environment.  If the
demonstration is approved by the TCEQ, Pine Hill Farms Landfill TX, LP will
be allowed to discontinue the maintenance and operation of the leachate
collection system.  Refer to Section 3.4 of Appendix IIIJ for the procedures to
decommission the leachate storage tank and piping.

 Maintain the groundwater monitoring system in accordance with Subchapter
J of Title 30 TAC and monitor groundwater in accordance with an approved
Groundwater Sampling and Analysis Plan (refer to Appendix IIIH for the
minimum monitoring frequency requirements).  However, Pine Hill Farms
Landfill TX, LP may request TCEQ approval of (1) an alternative monitoring
frequency, and/or (2) an alternative list of parameters to be monitored.

 Maintain and operate the perimeter landfill gas monitoring system in
accordance with Subchapter I of Title 30 TAC.  In accordance with Title 30
TAC §330.371(b)(2), the minimum monitoring frequency will be quarterly.
However, Pine Hill Farms Landfill TX, LP may request TCEQ approval of an
alternate monitoring frequency.

 Maintain and operate the landfill gas collection and/or control system in
accordance with applicable regulations.

2.2 Decreasing Postclosure Period 

The length of the postclosure care maintenance period may be decreased by the 
TCEQ if Pine Hill Farms Landfill TX, LP submits a documented certification signed by 
an independent licensed professional engineer and if the documented certification is 
approved by the TCEQ.  The certification will include all applicable documentation 
demonstrating that the reduced period is sufficient to protect human health and the 
environment.  Applicable documentation may include data from monitoring of 
groundwater, surface water, leachate levels, and landfill gas.
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ac
ac 1.5 ft
ac 1.0 ft
ac
ac

1.0  ENGINEERING
1.1 LS 5,180$           
1.2 AC 67$  
1.3 AC 730$              
1.4 AC 616$              

Subtotal
1.5a 5%
1.5b 5%

1.6 AC 1,886$           
1.7 LS 7,252$           
1.8

ENGINEERING TOTAL 272,035$       

2.0 CONSTRUCTION
2.1 Final Cover System

2.1.1 CY 6.01$             
2.1.2 CY 3.89$             
2.1.3 SF 0.48$             
2.1.4 SF 0.67$             
2.1.5 VENT 8,138$           

2.2 AC 1,031$           
2.3 AC 1,715$           
2.4 LS 5,180$           

ENGINEERING AND CONSTRUCTION SUBTOTAL 4,739,234$    

CONTINGENCY 10% 473,923$       

CONTRACT PERFORMANCE BOND 2.0% 94,785$         

THIRD PARTY ADMINISTRATION AND PROJECT MANAGEMENT COSTS 2.5% 118,481$       

5,426,423$    
1N/A = not applicable, LS = lump sum, AC = acres, CY = cubic yards, SF = square feet.
2 Unit Costs are in 2024 dollars. Unit costs are based on current market conditions, typical engineering costs, and industry
 standards related to construction and reflect input from Republic Services and Weaver Consultants Group, LLC.

54.5
54.5
55

2,374,020
2,374,020

87,927
792,659$            

56,180$              
447,578$            

342,035$            

33,595$              
105,394$            

5,434,727$         

118,662$            

94,930$              

474,649$            

4,746,486$         

153,886$            

7,252$  
102,761$            

7,694$  
7,694$  

4,467,199$         

93,445$              

279,287$            

Revegetation
Site Grading and Drainage
Citizens Convenience Center 1.0 5,180$  

1,590,593$         
1,139,530$         

54.5

54.5
and Affidavit to the Public

Installation of Gas Vents
Geocomposite 

N/A

131,890

Flexible Membrane Cover

Groundwater Consultant

Infiltration Layer
Erosion Layer

TOTAL CLOSURE COST

CONSTRUCTION TOTAL

Permit Boundary Area

Erosion Layer Thickness
15.2

144.3

45.6
Pre Subtitle D Area

Composite Topslope Area Infilltration Layer Thickness
Composite Sideslope Area

TABLE 1
ROYAL OAKS LANDFILL - CLOSURE COST

Area Requiring Final Cover
8.9
54.5

Description

Closure Inspection
Permits

Topographic Survey

Contract Administration

1

Boundary Survey for Affidavit
Site Evaluation
Development of Plans

Admin. Cost for Certification of Final Cover

Total Cost (2024)Quantity

1
144.3
144.3

Proposed
Unit1 Unit Cost 2

9,717$  
5,180$  

P:\Solid	waste\Allied\Royal	Oaks\Expansion	2022\Part	III\IIIL\RO	CPC	NOD1	RLSO.xls
RO	CPC	NOD1	RLSO.xls L-5 Weaver Consultants Group, LLC
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Permitted Waste Footprint ac Solid Waste Fill Area ac
Area with leachate collection system ac Post Closure Care Period yrs
Groundwater Monitoring Wells wells Gas Montoring Events /yr
Gas Probes probes GW Monitoring Events /yr
Area to be administratively closed ac Leachate Generation gal/ac

1.0
1.1
1.2 ACRE 10.36$         
1.3 ACRE 14.14$         
1.4

1.4.1 WELLS 1,373$         
1.4.2 EVENTS 1,200$         

ENGINEERING SUBTOTAL 44,533$     

2.0 AC 363$            

3.0 GAL 0.026$         

4.0 LS (see below)

SUBTOTAL 132,660$   

5.0 10% 13,266$     398,000$       

SUBTOTAL 145,926$   4,377,820$    

6.0 2.5% 3,648$       

149,574$   4,487,265$    
1N/A = not applicable, AC = acres, GAL = gallons.
2 Unit Costs are in 2024 dollars. Unit costs are based on current market conditions, typical engineering costs, and industry standards related to construction

  and reflect input from Republic Services and Weaver Consultants Group, LLC.

44,848$            

Proposed

199,575$          

903,962$          

1,335,986$       
144,000$          

1,111,887$       

35,251$            

4,800$  

255,865       

83.1

83.1

70.1
83.1

1,495$  

Quantity
 ENGINEERING

83.1

4,487,245$       

109,445$          

4,377,800$       

397,980$          

3,979,820$       

1,175$  

30,132$  

37,063$  

51,343$  1,540,297$       

TOTAL POSTCLOSURE CARE COST

CONTINGENCY

THIRD PARTY ADMINISTRATION AND PROJECT MANAGEMENT

ROYAL OAKS LANDFILL - POSTCLOSURE CARE COST

Gas Monitoring (quarterly)

LEACHATE DISPOSAL/MAINTENANCE

1

1

6,652$  

Correctional Plans and Specifications (annual)

144.3

27
19

Description Total Cost Annual Cost

4
2

30

TABLE 2

Postclosure Care Plan

CONSTRUCTION / MAINTENANCE

Site Monitoring
Groundwater Monitoring (semiannual)

Site Inspection and Recordkeeping (annual)

4
27

3650

144.3
N/A

Unit1 Unit Cost 2

LFG SYSTEM MAINTENANCE 1 

y = -1.9892x2 + 6599.2x + 1E+06

$500,000

$1,000,000

$1,500,000

$2,000,000

$2,500,000

$3,000,000

$3,500,000

$4,000,000

$4,500,000

$5,000,000

$5,500,000

0 100 200 300 400 500 600 700 800

C
o

st
s

Number of LFG Extraction Wells

30-Year LFG O&M Cost Estimate

Estimated O&M Cost Data

84 Extraction Wells
$2,708,261  $1,540,297

P:\Solid	waste\Allied\Royal	Oaks\Expansion	2022\Part	III\IIIL\RO	CPC	NOD1	RLSO.xls
Postclosure  L-12 Weaver Consultants Group, LLC
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Texas Commission on Environmental Quality 

Closure Cost Estimate Form for Municipal Solid 
Waste Type I Landfills 

This form is for use by applicants or site operators to provide cost estimates for closure of 
MSW Type I landfills to meet the requirements in 30 Texas Administrative Code (TAC) 
Chapter 330, Section 330.63(j) and 30 TAC Chapter 330 Subchapter L.  The costs to be 
provided herein are cost estimates for hiring a third party to close the largest waste fill area 
that could potentially be open in the year to follow and those areas that have not received 
final cover. If you need assistance in completing this form, please contact the MSW Permits 
Section in the Waste Permits Division at (512) 239-2335. 

Facility Name: Royal Oaks Landfill 

MSW Permit No.: 1614B 

Site Operator/Permittee Name and Mailing Address: Pine Hill Farms TX, LP, 440 Heath 
Lane Jacksonville, TX 75766 

Total Closure Cost Estimate (20234 Dollar Amount): $5,237,094 $5,434,727 

Professional Engineer’s Statement, Seal, and Signature 

I am a licensed professional engineer in the State of Texas.  To the best of my knowledge, 
this Closure Cost Estimate has been completed in substantial conformance with the facility 
Closure Plan and, in my professional opinion, is in compliance with Title 30 of the Texas 
Administrative Code, Chapter 330. 

Name: Jason Edwards Title: Senior Engineer 

Firm Registration Number: F-3727 

Professional Engineer’s Signature

Date: 0510/2024 

Company Name: Weaver Consultants Group, LLC 

Professional Engineer’s Seal 

10/02/2024
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Annual Review of Permit Conditions, Cost Estimates, Inflation Factor, and 
Financial Assurance 

The permittee/site operator acknowledges that he/she will: 

(1) Review the facility’s permit conditions on an annual basis and verify that the current
active and inactive waste fill areas of the landfill match the areas on which closure
cost estimates are based.

(2) Request in writing via a permit modification application for an increase in the closure
cost estimate and the amount of financial assurance provided if changes to the closure
plan or the landfill conditions increase the maximum cost of closure at any time during
the remaining active life of the landfill.

(3) Request in writing via a permit modification application for a reduction in the cost
estimate and the amount of financial assurance provided if the cost estimate exceeds
the maximum cost of closure at any time during the remaining active life of the
landfill.  The permit modification application will include a description of the situation
and a detailed justification for the reduction of the closure cost estimate and the
amount of financial assurance.

(4) Establish financial assurance for closure of the unit in an amount no less than the
current closure cost estimate in accordance with 30 TAC Chapter 37, Subchapter R.

(5) Adjust the current cost estimate for inflation within 60 days prior to the anniversary
date of the first establishment of the financial assurance mechanism.

(6) Provide annual inflation adjustments to the closure costs and financial assurance
during the active life of the facility, until the facility is officially placed under the post
closure care period and all requirements of the final closure plan have been approved
in writing by the TCEQ executive director.  The adjustment will be made using an
inflation factor derived from the most recent annual Implicit Price Deflator for Gross
National Product published by the United States Department of Commerce in its
Survey of Current Business, as specified in paragraphs (1) and (2) of 30 TAC §37.131.
The inflation factor is the result of dividing the latest published annual Deflator by the
Deflator for the previous year.

(7) Provide continuous financial assurance coverage for closure until the facility is officially
placed under the post-closure care period.
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 Description of the Closure Cost Estimates Worksheet 

The following descriptions of the items on the closure cost estimates worksheet provide 
guidance for identifying the minimum work or cost elements and estimating the unit or 
lump sum cost of each item as applicable.  Enter additional detail for each item in the field 
following the item as necessary and as site-specific condition warrants.  The cost items 
are grouped under closure costs for engineering, construction, and storage and processing 
units.  Include attachments to detail any additional work and associated costs necessary 
to close the site that is not already included as a line item on the worksheet.  Reference 
the attachments and list the work or cost items in the fields under “Additional Engineering 
Cost Items Not Listed on the Worksheet,” “Additional Construction Cost Items Not Listed 
on the Worksheet,” or “Additional Storage and Processing Units Items Not Listed on the 
Worksheet” as applicable.  Provide the total cost of the additional work or cost items in 
each cost category on the worksheet line that precedes the cost subtotal for each cost 
group.  

1. Engineering Costs

The engineering tasks have been subdivided into seven items and are described below.
Other related costs may be added as site-specific issues warrant.

Topographic Survey 

A topographic survey will be required to verify the existing elevation and slopes 
of the landfill to ensure conformance with the final cover system, drainage 
system, and final grading designs. 

Enter additional topographic survey work or cost element details as site-

specific conditions warrant: $5,000 $5,180 

Boundary Survey 

The metes and bounds description is required for filing of the affidavit of closure 
and deed recording of any area of the site which has received waste. Other 
activities to be included here are publication of the public notice of closing 
activities. 

Enter additional boundary survey work or cost element details as site-specific 

conditions warrant: $9,380 $9,717 

Site Evaluation 

The evaluation includes a site inspection to identify waste disposal areas, 
analyze drainage and erosion protection needs, and to determine other site 
operational features that are not in compliance with the permit.  The site 
evaluation also includes verifying the need for new or relocation of existing 
groundwater monitoring wells and landfill gas monitoring probes, analysis of 
groundwater samples, and review of site operating record.  The third party 
consultant who performed the site evaluation will prepare and submit an 
engineering report to the executive director to document the status of the site. 
The report will identify all areas of work and the associated implementation 
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costs necessary to safely close the landfill operations with recommendations on 
how to fulfill these needs. 

Enter additional site evaluation work or cost element details as site-specific 

conditions warrant: $101,732 $105,394 

Development of Plans 

The final closure, plan the final cover system design and specifications, grading 
and drainage plans, specification for revegetation, design of any other 
improvements to bring the site into compliance with the permit, the closure 
schedule, and coordination with the TCEQ and provision of closure notice to the 
public. 

Enter additional development of plans work or cost element details as site-

specific conditions warrant: $32,428 $33,595 

Contract Administration (bidding and award) 

The third-party consultant will advertise the project, receive the bids, evaluate 
the bids, award the closure construction contract and administer the contract 
during construction. 

Enter additional contract administration work or cost element details as site-

specific conditions warrant: $7,427 $15,388 

Closure Inspection and Testing 

The professional of record will observe closure construction, perform cover 
thickness and permeability verification, and prepare an evaluation report upon 
completion of closure. 

Enter additional closure inspection or testing work or cost element details as 

site-specific conditions warrant: $99,190 $102,761 

TPDES and other Permits 

The third-party consultant will prepare plans, specifications, and other 
documents necessary for compliance with applicable federal and state laws and 
requirements, including the Clean Water Act, for the proper closure of the site. 

Enter additional TPES or other permits work or cost element details as site-

specific conditions warrant: $7,000 $7,252 

Additional Engineering Cost Items Not Listed on the Worksheet 

List the Attachment(s) detailing any additional engineering cost items necessary 
to close the site that is not already included as a line item on the worksheet: 

   Also, reference these Attachments in the “Units” column on this line of 
the worksheet.  Provide the total cost of all additional engineering cost items in 
the “Cost” column. 
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Groundwater Monitoring Well Consultant: NA 

The existing groundwater monitoring system is adequate. There should be no 
cost associated with this item.  

 Engineering Costs Subtotal: $262,582 $279,287 

 Enter the sum of engineering costs in Items 1.1 through 1.8. 

2. Construction Costs 

Closure construction costs include those for construction of the final cover system, site 
grading, and drainage improvements.  Other costs may be added as site-specific issues 
warrant. 

 Mobilization 

 Mobilization of Personnel and Equipment 

The cost of mobilizing personnel and construction heavy equipment 
must be included as part of the construction costs. 

Enter additional work or cost element details for mobilization of 

personnel and equipment as site-specific conditions warrant:  

Included in overall cost of construction work. 

 Final Cover System  

The owner or operator must install a final cover system that is designed to 
minimize infiltration and erosion. The final cover system is subdivided into the 
sideslope cover and cap cover with their associated components to facilitate cost 
calculations. If an alternative final cover is proposed, the closure cost estimate 
will still be based on a design that utilizes the conventional composite cover 
system. 

Enter additional final cover system work or cost element details as site-

specific conditions warrant: $3,784,077 $3,920,997 

 Side Slope Cover 

Enter information for Items 2.2.1a through 2.2.1h. 

 Top Slope Cover 

Enter information for Items 2.2.2a through 2.2.2h. 

 Cells for Class 1 Nonhazardous Industrial Waste 

 Site Grading 

Site grading includes the final grading of the site, including the landfill cap and 
sideslopes. 

Enter additional site grading work or cost element details as site-specific 

conditions warrant: $90,198 $93,445 



Closure Cost Estimate for MSW Type I Landfill 

Facility Name: Royal Oaks Landfill Revision No.: 

Permit No: 1614B Date: 

1 

0510/2024 

TCEQ–20721, Closure Cost Estimate for MSW Type I Landfill  (Rev. 09/27/21) Page 6 of 13 

Site Fencing and Security 

Site fencing and security must be included for the area which has received waste 
and have no existing approved fencing. 

Enter additional site fencing and security work or cost element details as site-

specific conditions warrant: The site has adequate existing fencing. 

Landfill Gas Monitoring and Control Systems 

Enter information for Items 2.5.1 through 2.5.6.  

Final installation of the landfill gas monitoring and control systems must include 
the installation costs of pipes and appurtenances. In the event of a forced 
closure, the systems may not have been completed, thus, the estimated costs to 
complete the landfill gas monitoring and control system must be provided. 

Enter additional landfill gas monitoring and control systems work or cost 

element details as site-specific conditions warrant: $432,025 $447,578 

Groundwater Monitoring System 

 Monitor Well Installation 

Upon closure of the site, it may be necessary to relocate the compliance 
boundary. This requires the installation of new monitor wells. 

Enter additional groundwater monitoring system work or cost 

element details as site-specific conditions warrant:  

The existing groundwater monitoring system is adequate. 

Piezometer and Monitor Well Plugging and Abandonment 

Piezometer or monitor well abandonment is the cost of abandoning 
(plugging) piezometers or monitor wells that are no longer needed. 
Determine the number of piezometers or monitor wells to be abandoned 
and include the total cost. 

Enter additional plugging and abandonment work or cost element 

details as site-specific conditions warrant:  

No plugging of piezometers or monitoring wells is required. 

Leachate Management 

Completion of Existing Leachate Collection System 

In the event of a forced closure, there may be circumstances where the 
leachate collection system has not been completed. In this event, the 
leachate collection system must be closed with a permanent outfalls and 
permanent cleanouts installed. 
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Enter additional leachate management work or cost element details 

as site-specific conditions warrant: The existing leachate 

management system is adequate.  

 Stormwater Management 

 Stormwater Drainage Management System 

To reduce the potential long-term impacts of the landfill on surface 
water quality, drainage features must be incorporated into the final 
cover design to direct runoff, minimize erosion, control sediments, and 
avoid ponding of stormwater. The drainage system construction costs 
must be included. 

Enter additional stormwater drainage management work or cost 

element details as site-specific conditions warrant:  

Included in overall cost of final cover system construction. 

 Additional Construction Cost Items Not Listed on Worksheet 

List the Attachments detailing any additional construction cost items necessary 
to close the site that is not already included as a line item on the worksheet: 
      Also, reference these Attachments in the “Units” column on this line of 
the worksheet.  Provide the total cost of all additional construction cost items in 
the “Cost” column. 

 Cost to decommission citizens convenience center: $5,180000 

 Construction Costs Subtotal: $4,304,190 $4,467,199 

 Enter the sum of construction costs in Items 2.1 through 2.9. 

3. Storage and Processing Unit Closure Costs 

For landfills that incorporate storage and/or processing operations that are not 
separately authorized, all waste and processed and unprocessed materials associated 
with storage and/or processing units must be removed during the closure process. 

 Waste Disposal 

The cost of disposal of waste at an authorized facility.  Enter additional waste 
disposal work or cost element information as necessary. 

Included in Item 2.9.1. 

 Material Removal and Disinfection 

The cost of removal, including transportation, of any remaining processed and 
unprocessed materials to an authorized off-site location.  Enter additional 
material removal and disinfection work or cost element information as 
necessary. 

Included in Item 2.9.1.  
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Demolition and Disposal 

The cost of dismantling and/or disinfection of storage and/or processing units 
and disposal, as applicable.  Enter additional demolition and disposal work or 
cost element information as necessary. 

Included in Item 2.9.1. 

Additional Storage and Processing Unit Closure Cost Items Not Listed in 
Worksheet 

List the Attachments detailing any additional storage and processing unit closure 
cost items necessary to close the site that is not already included as a line item 
on the worksheet.       Also, reference these Attachments in the  “Units” 
column on this line of the worksheet.  Provide the total cost of all additional 
storage and processing unit closure cost items in the “Cost” column. 

Storage and Processing Unit Closure Costs Subtotal: Not Applicable 

4. Sum of Cost Subtotals: $4,566,525 $4,746,486

Enter the sum of engineering, construction, and storage and processing unit 
closure cost subtotals from lines 1.9.1, 2.10.1, and 3.5.1. 

5. Contingency: $456,653 $474,649

Add an amount equal to at least 10 percent of the sum of cost subtotals to cover 
unanticipated events during implementation of closure activities. 

6. Contract Performance Bond: $91,331 $94,930

Add an amount equal to at least 2 percent of the sum of cost subtotals for 
purchase of a surety bond to guarantee satisfactory completion of the closure 
activities.  

7. Third Party Administration and Project Management Costs: $114,163
$118,662

Add an amount equal to at least 2.5 percent of the sum of cost subtotals to 
cover the cost for a third party hired by TCEQ to administer the closure 
activities.  

8. Total Closure Cost: $5,237,094 $5,434,727

Enter the sum of the amounts on lines 4.1, 5.1, 6.1, and 7.1. 
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 Closure Cost Estimates Worksheet  

A. Landfill Data 

Total Permitted Waste Disposal Area: 83.1 acres 

Largest Area Requiring Final Cover in the year to follow: 54.5 acres 

Total Filled Area with Constructed Final Cover: 0 acres 

Total Area Certified Closed: 0 acres 

Number of Monitor Wells to be Installed for Closure: 0 

Number of Gas Probes to be Installed for Closure: 0 

Total Acreage Needing LFG Collection and Control System: 70.1 acres 

The unit or lump sum cost for each item is based on the work items and cost 

elements described in Section III of this Closure Cost Estimate document: 

Yes   No   Partially  

(if “No” or “Partially” is checked, please include attachments describing the 
additional work items and detailing the unit, quantities, and costs for the 
additional items) 

B. Facility Drawings and Financial Assurance Documentation 

● Facility drawings 

● Attach facility drawings showing the closure areas to which the closure cost 
estimates apply. 

● Financial assurance documentation 

● For an existing facility, attach a copy of the documentation required to 
demonstrate financial assurance as specified in 30 TAC Chapter 37, 
Subchapter R.  

● For a new facility, a copy of the required documentation shall be submitted 
60 days prior to the initial receipt of waste. 

C. Attachments 

● Additional Engineering, Construction, and Storage and Processing Units Cost Items 
Details  
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D. Closure Cost Estimates Worksheet

If any item listed in this worksheet is not applicable to the subject facility, enter “NA”
(Not Applicable) in the affected field.

Table 1. Closure Cost Estimates Worksheet. 

Item No. Item Description Units1 Quantity Unit 
Cost Cost 

Source of 
Unit Cost 
Estimate2

1. Engineering Costs

1.1 Topographic Survey Lump
Sum 

1 $5,180 
000 

$5,180 
000 

Third Party 
Estimate 

1.2 Boundary Survey Acres 144.3 $6765 $9,717380 Third Party 
Estimate 

1.3 Site Evaluation Acres 144.3 $730705 $105,394 
101,732 

Third Party 
Estimate 

1.4 Development of Plans Acres 54.4 $616595 $33,595 
32,428 

Third Party 
Estimate 

1.5 Contract Administration
(bidding and award) 

5% 5% NA $15,388 
7,427 

Third Party 
Estimate 

1.6 Closure Inspection and 
Testing 

Acres 54.54 $1,886 
820 

$102,761 
99,190 

Third Party 
Estimate 

1.7 TPDES and other Permits Lump 
Sum 

1 $7,252 
000 

$7,252000 Third Party 
Estimate 

1.8 Groundwater Monitoring Well 
Consultant  

NA  NA NA NA NA 

1.9 Engineering Costs Subtotal 

1.9.1 Engineering Costs Subtotal NA NA NA $279,287 
262,582 NA 

2. Construction Costs

2.1 Mobilization 

2.1.1 Mobilization of Personnel and 
Equipment 

Lump 
Sum 

NA NA NA NA

2.2 Final Cover System      Final Cover System is the same for topslope and sideslope area. 

2.2.1 Side Slope Cover 

2.2.1a Infiltration Layer – 
Compacted Clay 

Cubic 
Yards 

131,890 
648 

$6.015.80 $792,659 
764,962 

Estimate from 
Recent 

Construction 
Experiences

2.2.1b Infiltration Layer – 
Geosynthetic Clay Liner 

Square 
Feet 

NA NA NA NA 

2.2.1c Flexible Membrane Cover – 
HDPE 

Square 
Feet 

NA NA NA NA 

2.2.1d Flexible Membrane Cover – 
LLDPE 

Square 
Feet 

2,374,020 
2,369,664 

$0.486 $1,139,530 
1,092,049 

Estimate from 
Recent 

Construction 
Experiences
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Item No. Item Description Units1 Quantity Unit 
Cost Cost 

Source of 
Unit Cost 
Estimate2

2.2.1e Drainage Layer – Aggregate Cubic Yards NA NA NA NA

2.2.1f Drainage Layer – Drainage 
Geocomposite Material 

Square Feet 2,374,020 
2,369,664 

$0.675 $1,590,593 
1,543,113 

Estimate from 
Recent 

Construction 
Experiences 

2.2.1g Erosion Layer Cubic Yards 87,927 
87,765 

$3.8975 $342,035 
329,725 

Estimate from 
Recent 

Construction 
Experiences 

2.2.1h Vegetation Acres 54.54 $1,031 
995 

$56,180 
54,228 

Estimate from 
Recent 

Construction 
Experiences 

2.2.2 Top Slope Cover    Final Cover System is the same for topslope and sideslope area. 

2.2.2a Infiltration Layer – Compacted 
Clay 

Cubic Yards NA NA NA NA 

2.2.2b Infiltration Layer – Geosynthetic 
Clay Liner 

Square Feet NA NA NA NA 

2.2.2c Flexible Membrane Cover – HDPE Square Feet NA NA NA NA 

2.2.2d Flexible Membrane Cover – LLDPE Square Feet NA NA NA NA 

2.2.2e Drainage Layer – Aggregate Cubic Yards NA NA NA NA

2.2.2f Drainage Layer – Drainage 
Geocomposite Material 

Square Feet NA NA NA NA 

2.2.2g Erosion Layer Cubic Yards NA NA NA NA 

2.2.2h Vegetation Acres NA NA NA NA 

2.2.3 Cells for Class 1 Nonhazardous Industrial Waste 

2.2.3a Dike Construction specify NA NA NA NA 

2.3 Site Grading 

2.3.1 Site Grading Acres 54.54 $1,715 
1,655 

$93,445 
90,198 

Estimate from 
Recent 

Construction 
Experiences 

2.4 Site Fencing and Security 

2.4.1 Site Fencing and Security specify NA NA NA NA 

2.5 Landfill Gas Monitoring and Control System 

2.5.1 Gas Control Wells specify NA NA NA NA 

2.5.2 Gas Header Piping specify NA NA NA NA 

2.5.3 Gas Lateral Piping specify NA NA NA NA 

2.5.4 Flare Station Lump Sum NA NA NA NA

2.5.5 Condensate Sumps specify NA NA NA NA 
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Item No. Item Description Units1 Quantity Unit 
Cost Cost 

Source of 
Unit Cost 
Estimate2 

2.5.6 Completion of LFG Monitoring 
System 

Wells 55 $8,138 
7,855 

$447,578 
432,025 

Estimate 
from Recent 
Construction 
Experiences 

2.6 Groundwater Monitoring System 

2.6.1 Groundwater Monitoring Well 
Installation 

Each NA NA NA NA 

2.6.2 Piezometer and Monitor Well 
Plugging and Abandonment 

Each NA NA NA NA 

2.7 Leachate Management 

2.7.1 Completion of Leachate 
Management System 

specify NA NA NA NA 

2.8 Stormwater Management 

2.8.1 Stormwater Drainage 
Management System 

specify NA NA NA NA 

2.9 Other Cost Items 

2.9.1 Additional Construction Cost  
Items (describe in attachments) 
Citizens Convenience Center 

LS 1 $5,180 
000 

$5,180000 Estimate 
from Recent 
Construction 
Experiences 

2.10 Construction Costs Subtotal 

2.10.1 Construction Costs Subtotal NA NA NA $4,467,199 
4,311,299 NA 

3. Storage and Processing Unit Closure Costs 

3.1 Waste Disposal  Tons 
 Cubic 
Yards 

NA NA NA NA 

3.2 Material Removal and 
Disinfection 

specify NA NA NA NA 

3.3 Demolition and Disposal Units 
Moved to Item 2.9.1 

NA NA NA NA NA 

3.4 Additional Storage and 
Processing Unit Closure Cost 
Items (describe in attachments) 

identify 
attach-
ments 

NA NA NA NA 

3.5 Storage and Processing Unit Closure Costs Subtotal 

3.5.1 Storage and Processing Unit 
Closure Costs Subtotal 

NA NA NA $5,000 
N/A 

NA 

4. Sum of Engineering, Construction, and Storage and Processing Unit Closure Costs 

4.1 Sum of Engineering, 
Construction, and Storage 
and Processing Unit Closure 
Cost Subtotals 

NA NA NA $4,746,486 
4,573,882 

NA 
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Item No. Item Description Units1 Quantity Unit 
Cost Cost 

Source of 
Unit Cost 
Estimate2

5. Contingency

5.1 Contingency (10% of Sum 
of Engineering, 
Construction, and Storage 
and Processing Unit Closure 
Cost Subtotals) 

NA NA NA $474,649 
457,388 

NA 

6. Contract Performance Bond

6.1 Contract Performance Bond 
(2% of Sum of 
Engineering, Construction, 
and Storage and Processing 
Unit Closure Cost 
Subtotals) 

NA NA NA $94,930 
91,478 

NA 

7. Third Party Administration and Project Management Costs

7.1 Third Party Administration 
and Project Management 
Costs (2.5% of Sum of 
Engineering, Construction, 
and Storage and Processing 
Unit Closure Cost 
Subtotals) 

NA NA NA $118,662 
114,347 

NA 

8. Total Closure Costs

8.1 Total Closure Costs (sum of 
amounts in Sections 4, 5, 
6, and 7) 

NA NA NA $5,434,727 
5,237,094 

NA 

1 For items marked “specify,” the responsible professional engineer will enter appropriate unit of measurement 
2 Sources of Unit Costs for Cost Estimates table may include:  

(1) Published Cost Estimator Manuals (e.g., RS Means);
(2) Third Party Quotes (e.g., Environmental Field Services Contractors);
(3) Verifiable Data based on Actual Operations; or
(4) Other sources of cost acceptable to the executive director of the TCEQ.
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Texas Commission on Environmental Quality 

Post-Closure Care Cost Estimate Form for 
Municipal Solid Waste Type I Landfills 

This form is for use by applicants or site operators to provide post-closure care cost 
estimates for post-closure care of MSW Type I landfills to meet the requirements in 30 
Texas Administrative Code (TAC) Chapter 330, Section 330.63(j) and 30 TAC Chapter 330 
Subchapter L.  The costs to be provided herein are cost estimates for hiring a third party 
to conduct post-closure care of the largest waste fill area that has been certified closed in 
writing by the TCEQ executive director. 

If you need assistance in completing this form, please contact the MSW Permits Section in 
the Waste Permits Division at (512) 239-2335. 

General Information 

Facility Name: Royal Oaks Landfill 

MSW Permit No.: 1614B 

Date: 0510/2024 

Revision Number: 1 

Site Operator/Permittee Name and Mailing Address: Pine Hill Farms TX, LP, 440 Heath 
Lane Jacksonville, TX 75766 

Total Post-Closure Care Cost Estimate (20243 Dollar Amount): $4,487,2454,252,433 

Professional Engineer’s Statement, Seal, and Signature 

I am a licensed professional engineer in the State of Texas. To the best of my knowledge, 
this Post- Closure Care Cost Estimate has been completed in substantial conformance with 
the facility Post-Closure Care Plan and, in my professional opinion, is in compliance with 
Title 30 of the Texas Administrative Code, Chapter 330. 

Name: Jason Edwards Title: Senior Engineer 

Signature

Date: 0510/2024 

Company Name: Weaver Consultants Group, LLC   Firm Registration Number: F-3727 

Professional Engineer’s Seal 

10/02/2024
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Annual Review of Permit Conditions, Cost Estimates, Adjustments for 
Inflation, and Financial Assurance 

The site operator/permittee acknowledges that he/she will: 

1. Revise and increase the post-closure care cost estimate and the amount of financial
assurance provided whenever changes in the post-closure care plan or the landfill
conditions increase the maximum cost of post-closure care at any time during the
remaining active life of the landfill and until the facility is officially released from the
post-closure care period in writing by the executive director.

2. Request a reduction in the post-closure care cost estimate and the amount of financial
assurance as a permit modification whenever the post-closure care cost estimate
exceeds the maximum cost of post-closure care remaining over the post-closure
period.  The permit modification will include a detailed justification for the reduction of
the post-closure care cost estimate and the amount of financial assurance.

3. Establish financial assurance for post-closure care of the unit in an amount no less
than the current post-closure care cost estimate in accordance with 30 TAC
Chapter 37

4. Adjust the current post-closure care cost estimate for inflation within 60 days prior to
the anniversary date of the first establishment of the financial assurance mechanism.

5. Provide annual inflation adjustments to the post-closure care costs and financial
assurance during the active life of the facility and during the post closure care period.
The adjustment will be made using an inflation factor derived from the most recent
annual Implicit Price Deflator for Gross National Product published by the United
States Department of Commerce in its Survey of Current Business, as specified in 30
TAC Chapter 37. The inflation factor is the result of dividing the latest published
annual Deflator by the Deflator for the previous year.

6. Provide continuous financial assurance coverage for post-closure care until the facility
is officially released in writing by the executive director from the post-closure care
period in accordance with all requirements of the post-closure care plan.
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Description of Worksheet Items of the Post-Closure Care Cost Estimates 

The following descriptions of the worksheet items provide guidance for identifying the 
minimum work or cost elements for estimating the unit or lump sum cost of each item as 
applicable. Enter additional detail for each item in the field following the item as necessary 
and as site-specific conditions warrant.  The cost items are grouped under post-closure 
care costs for engineering, construction, and leachate management.  Include attachments 
to detail any additional work and associated costs necessary for the post-closure care of 
the unit or facility that is not already included as a line item on the worksheet.  Reference 
the attachments and list the work or cost items in the fields under “Additional Engineering 
Cost Items Not Listed on the Worksheet,” “Additional Construction Cost Items Not Listed 
on the Worksheet,” or Additional Leachate Management Costs Not Listed on the 
Worksheet” as applicable.  Provide the total cost of additional work or cost items in each 
cost category on the worksheet line that precedes the cost subtotal for each cost group. 

Engineering Costs 

1.1. Site Inspection and Recordkeeping 

Regularly scheduled and event-driven site inspection must be performed to 
identify areas experiencing settlement, subsidence, erosion, or other 
drainage related problems, and note the conditions of the environmental 
control and monitoring systems, including leachate collection, groundwater 
monitoring, and landfill gas monitoring systems. Enter additional site 
inspection and recordkeeping work or cost element detail as site-specific 
conditions warrant. 

$1,4951,443 

Site inspections will identify any potential areas experiencing 
settlement and erosion over the entire area to be administratively 
closed.  The inspection will also document the condition of the LCS, 
LFG, groundwater monitoring system, and other landfill systems.  

1.2. Correctional Plans and Specifications  

The cost for an engineering consultant to prepare corrective measure 
construction plans and specifications to correct problems identified during 
site inspections.  Enter additional work or cost element details for 
correctional plans and specifications as site-specific conditions warrant. 

$1,1751,134 

Includes preparation of plans and specifications to correct problems 
identified during inspections in area of waste in-place.  

1.3. Site Monitoring 

The cost of performing semiannual groundwater (including costs for sampling 
and analyzing parameters, and assessment and reporting) and quarterly 
landfill gas monitoring (including costs for sampling and reporting) and the 
monitoring of other site-specific systems at the landfill during the post-
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closure period. Enter additional site monitoring work or cost element details 
as site-specific conditions warrant. 

$41,86335,775 

Includes cost for semi-annual groundwater monitoring and quarterly 
gas probe monitoring.   

1.4. Additional Engineering Cost Items Not Listed on the Worksheet 

List the Attachments detailing additional post-closure care engineering cost 
items not already included as a line item on the worksheet.  (Also, reference 
these Attachments in the “Units” column of this line of the worksheet.  
Provide the total cost of all additional engineering cost items in the “Cost” 
column). 

NA 
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Construction Costs 

2.1. Cap and Sideslopes Repairs and Revegetation 

The cost of repair of the cap and cap drainage control structures due to 
erosion or structural integrity failures and maintaining final cover vegetation 
to minimize erosion. Enter additional cap and sideslopes repair and 
revegetation work or cost element details as site-specific conditions warrant. 

Included in Item 2.0 on Table IIIL-5. 

2.2. Mowing and Vegetation Control  

The cost of controlling vegetation growth on the final cover and other areas 
of the landfill.  Enter additional mowing and vegetation control work or cost 
element details as site-specific conditions warrant. 

Included in Item 2.0 on Table IIIL-5. 

2.3. Groundwater Monitoring System Maintenance 

The cost of repairs/replacement and routine maintenance.  Enter additional 
groundwater monitoring system maintenance work or cost element details as 
site-specific conditions warrant. 

Included in Item 2.0 on Table IIIL-5. 

2.4. LFG Monitoring Probes Maintenance 

The cost of repairs/replacement and routine maintenance.  Enter additional 
LFG monitoring probes maintenance work or cost element details as site-
specific conditions warrant. 

$51,343 

2.5. LFG Collection System Maintenance 

The cost of repairs and routine maintenance. Enter additional LFG collection 
system maintenance work or cost element details as site-specific conditions 
warrant. 

Included in Item 4.0 on Table IIIL-5. 

2.6. Perimeter Fence and Gates Maintenance 

The cost of maintaining perimeter fence and gates to restrict unauthorized 
access to the closed landfill.  Enter additional perimeter fence and gates 
maintenance work or cost element details as site-specific conditions warrant. 

Included in Item 2.0 on Table IIIL-5. 

2.7. Access and Rights of Way Maintenance 

The cost of maintaining the access roads and other rights of way to the 
closed landfill to conduct inspections, environmental sampling, routing 
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maintenance and other post-closure activities. Enter additional access and 
rights of way maintenance work or cost element details as site-specific 
conditions warrant. 

Included in Item 2.0 on Table IIIL-5. 

2.8. Drainage System Cleanout and Repairs 

The cost to include costs for maintaining and repairing ditches, conveyance 
structures, and ponds/basins. Enter additional drainage system cleanout and 
repairs work or cost element details as site-specific conditions warrant. 

Included in Item 2.0 on Table IIIL-5. 

2.9. Additional Construction and Maintenance Cost Items Not Listed on 
the Worksheet 

List the Attachments detailing any additional construction and maintenance 
cost items necessary for post-closure care that are not already covered on 
the worksheet. (Also, reference these Attachments in the “Units” column on 
this line of the worksheet.  Provide the total cost of all additional construction 
and maintenance cost items in the “Cost” column.)  

Included in Item 2.0 on Table IIIL-5. 

 Leachate Management Costs 

3.1. Leachate Collection and Removal System Operation and Maintenance 

The cost of operation, routine maintenance and repairs. Enter additional work 
or cost element details for leachate collection and removal system operation 
and maintenance as site-specific conditions warrant. 

The existing leachate management system is adequate. 

3.2. Leachate Disposal 

The cost of leachate disposal off-site.  Enter additional work or cost element 
details for leachate disposal as site-specific conditions warrant. 

$6,6526,397 

3.3. Additional leachate management cost items not listed on the 
worksheet. 

List the Attachments detailing any additional leachate management cost 
items necessary for post-closure care that are not already covered on the 
worksheet. (Also, reference these Attachments in the “Units” column on this 
line of the worksheet. Provide the total cost of all additional leachate 
management cost items in the “Cost” column.) 

NA 
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Sum of Cost Subtotals 

Enter the sum of engineering, construction, and storage and leachate management 
post-closure care cost subtotals from lines 1.5.1, 2.10.1, and 3.5.1. 

$132,660125,717 

Contingency 

The cost added to cover unanticipated events during implementation of post-closure 
activities. (Enter additional work or cost element information as necessary) 

$13,26612,600 

Third Party Administration and Project Management Costs 

The cost for the third party hired by TCEQ to administer the post-closure activities. 
(Enter additional work or cost element information as necessary) 

$3,6483,458 

Post-Closure Care Cost Estimates Worksheet 

Post-Closure Care Period – 30 years 

Total Permitted Acreage: 144.3 acres 

Total Permitted Waste Footprint: 83.1 acres 

Number of Groundwater Monitoring Wells: 27 

Number of GW Monitoring Events: 2/year 

Number of Gas Probes: 19 

Number of LFG Monitoring Events: 4/year 

The unit or lump sum cost for each item is based on the work items and cost elements 
described in Section III of this Post-Closure Cost Estimate document: 

Yes No Partially

If “No” or “Partially” is checked, please attach a written description of work items and cost 
elements which form the bases of unit or lump sum cost for the affected items. 

(NOTE: If any item listed in this worksheet is not applicable to the subject facility, enter 
Not Applicable (N/A) in the affected fields) 

Attachments 

Additional Engineering, Construction, and Leachate Management Cost Items Details. 
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Table 1: Post-Closure Care Cost Estimates 

Item No. Item Description Units 
Annual 
Qty. 

Unit 
Cost 

Annual 
Cost 

Source of 
Unit Cost 
Estimatei 

1.0 Engineering Costs 

1.1 
Site Inspection and 
Recordkeepingii 

Acre 144.3 
$10.36

00 
$1,495443 

WCG 
routinely 
provides this 
type of 
service. 

1.2 
Correctional Plans and 
Specifications 

Acre 83.1 
$14.14
13.65 

$1,175 
1,134 

WCG 
routinely 
provides this 
type of 
service. 

1.3 Site Monitoring 

1.3.1 Groundwater Monitoring System 

1.3.1(a) 

Sampling and Analysis of 
GW Monitoring Wells 
(Quantity = 2 x Number of 
wells) 

Wells 27
$1,373
1,325 

$37,063 
35,775 

WCG 
routinely 
provides this 
type of 
service. 

1.3.1(b) 
Piezometers/Well 
Abandonment 

Each NA 

1.3.2 LFG Monitoring System 

1.3.2(a) 
LFG Quarterly Monitoring  
(Quarterly) 

Each 4 
$1,200

135 
$4,800540 

WCG 
routinely 
provides this 
type of 
service. 

1.3.2(b) 
LFG Probe Plugging and 
Abandonment 

Each NA 

1.4 Additional Engineering Cost Items (Detail in Attachments) 

1.4.1 
Additional Engineering 
Cost Items (describe in 
attachments) 

Identif
y 
attach
ments 

NA NA NA NA 

1.5 Engineering Costs Subtotal 
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Item No. Item Description Units 
Annual 
Qty. 

Unit 
Cost 

Annual 
Cost 

Source of 
Unit Cost 
Estimatei 

1.5.1 
Engineering Costs 
Subtotal 

NA NA NA 
$44,533 
38,892 

NA 

2.0 Construction and Maintenance Costs 

2.1 
Cap and Sideslopes 
Repairs and Revegetation 

Acres 83.1 
$363 
350 

$30,132 
29,085 

Ongoing 
postclosure 
maintenance 
projects. 

2.2 
Mowing and Vegetation 
Management 

Acres Included in 2.1 

2.3 
Groundwater Monitoring 
System Maintenance 

specify Included in monitoring. 

2.4 LFG Monitoring Probes 
Maintenance specify Included in monitoring. 

2.5 LFG Collection System 
Maintenance specify 1 NA $51,343 

Ongoing 
postclosure 
maintenance 
projects. 

2.6 Perimeter Fence and 
Gates Maintenance specify NA 

2.7 Access Roads Maintenance specify NA 

2.8 Drainage System 
Cleanout/Repairs specify NA 

2.9 Additional Construction and Maintenance Cost Items (Details in Attachments) 

2.9.1 

Additional Construction 
and Maintenance Cost 
Items (details in 
attachments) 

Identif
y 
attach
ments 

NA NA NA NA 

2.10 Construction and Maintenance Costs Subtotal 

2.10.1 
Construction and 
Maintenance Costs 
Subtotal 

NA NA NA $30,132 
80,428 

NA 

3.0 Leachate Management 

3.1 
Leachate Management 
System Operation and 
Maintenance 

NA NA NA NA NA
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Item No. Item Description Units 
Annual 
Qty. 

Unit 
Cost 

Annual 
Cost 

Source of 
Unit Cost 
Estimatei 

3.2 Leachate Disposal Gals 
255,865
151,110 

$0.026
5 

$6,652397 NA 

3.3 Additional Leachate Management Cost Items (Details in Attachments) 

3.4 Decommission Leachate 
Storage Tanks/Pipes LS NA NA NA NA 

3.5 Leachate Management Costs Subtotal 

3.5.1 
Leachate Management 
Costs Subtotal 

NA NA NA $6,652397 NA 

4.0 Sum of Engineering, Construction, and Leachate Management Costs 

4.1 

Sum of Engineering, 
Construction, and 
Leachate Management 
Cost Subtotals 

NA NA NA $132,660 
125,717 NA 

5.0 Contingency 

5.1 

Contingency (10% of Sum 
of Engineering, 
Construction, and 
Leachate Management 
Cost Subtotals) 

NA NA NA 
$13,266 
12,600 

NA 

6.0 Third Party Administration and Project Management Costs 

6.1 

Third Party Administration 
and Project Management 
Costs (2.5% of Sum of 
Engineering, Construction, 
and Leachate Management 
Cost Subtotals) 

NA NA NA $3,648458 NA 

7. Total Post-Closure Cost

7.1 
Total Annual Post-Closure 
Cost (Sum of amounts in 
Sections 4, 5, and 6) 

NA NA NA $149,574 
141,775 

NA 

7.2 
30 Year Post-Closure 
Costs (Total Annual Post-
Closure Cost x 30) 

NA NA NA $4,487,245
4,252,433 

NA 
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i Sources of Unit Cost Estimates may include: 
(1) Published Cost Estimator Manuals (e.g., RS Means);
(2) Third Party Quotes (e.g., Environmental Field Services Contractors); or
(3) Verifiable Data based on Actual Operations

ii Example Description for Item No. 1.1 – “Includes costs for site inspection performed at least annually for 
identification of areas experiencing settlement or subsidence, erosion or other drainage-related problems, 
inspection of the leachate collection system, gas monitoring system and LFG monitoring system.” 
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The MSW unloading and working face area is discussed below.  The RACM 
unloading and disposal area is discussed in Section 4.20.5 (maximum size 50 feet by 
50 feet).  The maximum size of the Citizens Convenience Center is 150 feet by 150 

Weaver	Consultants	Group,	LLC 
Rev. 1, 10/2024 

Site Operating Plan 

feet.  The liquid waste bulking facility is discussed in Appendix IVAD (maximum size 
100 feet by 240 feet).   

Control(s) will also be used to confine the working face to as small an area as 
practical consistent with the rate of incoming waste and safe and efficient working 
face operations.  The maximum size of the working face will be limited to the area 
listed below for a range of waste accepted at the facility. 

Maximum Working Face Size1 

Incoming Waste2 Accepted 
Maximum Working Face Size3, 4, 5, 6 

(width by length) 

0 – 40 Tons/Day 30 feet by 30 feet (or 900 sf) 

40 – 1,500 Tons/Day 150 feet by 175 feet (or 26,250 sf) 

1,500 – 3,000 Tons/Day 250 feet by 325 feet (or 81,250 sf) 

3,000 – 6,000 Tons/Day 375 feet by 450 feet (or 168,750 sf) 

6,000 – 10,000 Tons/Day 525 feet by 600 feet (or 315,000 sf) 

1 Typically only 1-working face will be utilized.  However, a second working face may be used in some cases (e.g., during a 
time when the active face is transitioned to a new cell).  The typical maximum number of working faces to be used at the 
site is two.  Additional working faces may be used if required to accommodate site operations.  If more than two working 
faces will be used, the landfill will notify the region office prior to opening a third working face. 

2 For the maximum working face size, the incoming waste tonnage accepted will be determined by the sum of waste 
acceptance listed on the previous four TCEQ quarterly summary reports.  If daily waste inflow increases, the maximum 
working face size may be increased to accommodate existing waste inflow rates. 

3 The working face maximum size listed above is based on the maximum area needed to spread and compact waste in 
uniform lifts.  The working face does not include areas used to move waste from a tipper area to the working face. 

4 During the placement of the first lift of MSW in a newly constructed cell, the maximum working face size listed above does 
not apply provided that odors, vectors, and windblown litter are controlled consistent with standard operating conditions. 

5 The maximum working face size listed above does not apply to areas that have less than a six-foot thick waste column left 
before the final permitted grades are achieved provided that odors, vectors, and windblown waste are controlled 
consistent with standard operating conditions. 

6 The width and length shown above is for guidance purposes only.  The maximum working face size will be governed by the 
area listed above. 

The working face includes areas where waste has been deposited for disposal but 
has not been covered with soil.  The working face includes areas that are covered 
with daily cover and the area where waste is deposited on the working face.  As 
discussed in Part III, Appendix IIIC (Leachate and Contaminated Water Management 
Plan) the working face area is surrounded by a contaminated water containment 
berm and stormwater diversion berm.  The area within the containment and 
diversion berms includes the following: 

 Working Face Area (as defined above)

 Contaminated Water Storage Area (as noted in Part III – Appendix IIIC this
area is designed to contain stormwater that has contacted the working face)
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LIST OF ACRONYMS 

Rev. 1, 10/2024 
Appendix IVD 

CFR – Code of Federal Regulations 

EPA – U.S. Environmental Protection Agency 

MSW – Municipal Solid Waste 

OSHA – Occupational Health and Safety Administration 

PCBs – polychlorinated biphenyls 

SDP – Site Development Plan 

SOP – Site Operating Plan 

SWP – Special Waste Profile 

SPCC – Spill Prevention Control and Countermeasure Plan 

SWPPP – Storm Water Pollution Prevention Plan 

TAC – Texas Administrative Code 

TCEQ – Texas Commission on Environmental Quality 

SWAP – Special Waste Acceptance Plan 
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1 INTRODUCTION (TITLE 30 TAC §330.201) 

Rev. 1, 10/2024 
Appendix IVD 

This Liquid Waste Bulking Facility Operating Plan has been prepared for the liquid 
waste bulking facility at the Royal Oaks Landfill and contains the information 
required by Title 30 Texas Administrative Code (TAC) §330.201.  The proposed 
liquid waste bulking facility will be located on the north portion of the waste 
footprint (Cell 9) as shown on Drawing 1 of Appendix IVD-A.  Prior to closure of the 
site the liquid waste bulking facility will be relocated to its final location south of the 
footprint (refer to Drawing 2 of Appendix IVD-A).  The proposed and final liquid 
waste bulking facilities will generally consist of a bulking agent storage area and a 
solidification area containing four separate mixing basins.  The mixing basins will be 
constructed of metal (proposed bulking facility) or concrete (final bulking facility) 
with secondary containment for the liquid waste bulking facilities, respectively.  
Secondary containment consists of a geosynthetic clay liner beneath the mixing 
basins, containment of the 25-year, 24-hour storm event, and a 2-foot perimeter 
stormwater berm as an additional containment measure.  Refer to Part IV, Section 
4.2.4 for the maximum liquid waste bulking facility size. 

As the proposed liquid waste bulking facility will be located in the footprint of the 
site, relocation of the facility will be required from time to time as the site develops.  
Relocation of the liquid waste bulking facility will be covered via a permit 
modification. 

This operating plan includes provisions for facility management and facility 
operating personnel to meet the general and facility-specific requirements included 
in Subchapter E – Operational Standards for Municipal Solid Waste (MSW) Storage 
and Processing Units for the day-to-day operation of the facility.  This operating plan 
will be retained onsite throughout the active life of the facility and until after 
certification of closure. 

Since this liquid waste bulking facility is located within the Royal Oaks Landfill 
permit boundary, some requirements of Subchapter E are addressed in Part IV –
 SOP.  Consistent with Title 30 TAC §330.201, this liquid waste bulking facility 
operating plan references the applicable section in the landfill SOP to minimize 
duplication and/or competing requirements.  For example, the facility operating 
hours, sign requirements, and access road requirements listed in Sections 8.4, 8.5, 
and 8.7 of this plan all reference the landfill SOP.  In addition, the waste acceptance 
procedures listed in Section 3 also reference the waste acceptance information 
listed in the landfill SOP and the facility Special Waste Acceptance Plan (SWAP) 
included in Appendix IVAIVC.  The bulking facility will be operated within 
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3 WASTE ACCEPTANCE AND ANALYSIS  
(TITLE 30 TAC §330.203 AND §330.205) 

Rev. 1, 10/2024 
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3.1 Properties and Characteristics of Waste (§330.203(a)) 

Typical liquid waste streams that will be accepted at the facility include, but are not 
limited to, sludges; septic tank pumpings (septic wastes); grease and grit trap 
wastes; Class 2 and 3 nonhazardous industrial wastes; Railroad Commission waste; 
wastes that are not classified as bulk liquids but do not pass the paint filter test; and 
other nonhazardous bulk liquids.  These liquids will be transported to the facility by 
private or public haulers in vacuum trucks, tank trucks, and sealed containers.  The 
liquids will originate from restaurants and food processing plants, car and truck 
washes, oil and gas related industrial operations, and other commercial and 
industrial facilities. 

As discussed in Section 4.20 of Part IV – SOP, special waste and industrial waste will 
be pre-characterized prior to acceptance of the waste material following the 
guidelines in Part IV – SOP, Section 4.20 and the SWAP included in Appendix IVCA. 

As required by the SOP and SWAP included in Appendix IVCA, incoming liquid waste 
will be documented on a Special Waste Profile (SWP) Sheet or other required 
manifest.  An example of a SWP is included in Appendix IVD-B.  The pre-
characterization by the generator will include analytical testing and/or process 
information as necessary to make the determination that the waste is 
nonhazardous.  No waste material will be accepted at the site that is not pre-
characterized or does not have the proper manifest(s).  Regulated hazardous wastes 
that require authorization under Title 30 TAC Chapter 335 will not be accepted at 
the site. 

General expected characteristics of the grease trap waste stream to be handled are: 

 Fats, oils and greases: 6 – 8% 
 Solids:    20 – 25% 
 Water:    65 – 75% 
 pH:    4.5 – 5.5 
 BOD5/COD:   10,000 – 60,000 mg/l 

Grit trap solids are dirt and sand, with occasional small amounts of large solids (e.g., 
gravel and rocks).  The grit trap liquid fraction will likely contain some oil, normally in 
small quantities.  This is petroleum oils from crankcase drippings, road oils, grease 
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and oil washed from engines, and other similar sources.  This liquid will normally 
have a low BOD5 (Biological Oxygen Demand).  Additionally some retail/commercial 
and industrial facilities have grit traps to collect sediment from floor washing 
activities. 

Septic waste and portable toilet waste is typically composed of approximately 2 to 5 
percent total solids with the remainder being water.  BOD5 and COD (Chemical 
Oxygen Demand) levels may be in the 3000-9000 mg/l range.  Non-hazardous grease 
may be about 500 mg/l and the pH is in the range of 4.0 to 8.0. 

The parameters listed above provide typical characteristics for the respective liquid 
waste.  Parameters for the above waste streams are not limiting parameters that will 
impact or influence the design or operation of this liquid waste bulking facility.  Liquid 
wastes that exhibit characteristics outside of the typical characteristic ranges may be 
accepted at the facility provided that they are reviewed and approved by site 
personnel prior to receipt.  Wastes will be reviewed by the site’s Special Waste 
Analyst and the Operations Manager or his designee to verify that the waste is not 
incompatible.  In addition, Republic will utilize the experience gained at this facility 
and others in verifying that wastes are not incompatible.  In general, there are no 
incompatibilities with the diverse waste streams listed above.  However, if a new or 
unique waste stream is introduced, the site may perform bench scale compatibility 
tests (e.g., pH, flammability, acid and base reaction, pit compatibility, etc.) on incoming 
wastes to verify that the wastes are not incompatible with other wastes or bulking 
agents.  Bulking agents listed in Section 3.3 may be considered for use for solidifying 
any liquid wastes.  Bulking agents are not limiting parameters that impact or 
influence the design or operation of this liquid waste bulking facility. 

Documentation of the waste characterization process will be maintained at the 

Rev. 1, 10/2024 
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facility in the Site Operating Record, as discussed in the SOP and SWAP.  Sampling 
and analysis completed will be done according to EPA-approved methods.  Liquid 
wastes processed at the liquid waste bulking facility will be disposed of at the 
working face after the material is solidified.  No other discharge of waste material 
will come from this facility.   

3.2 Volume and Rate of Transfer (§330.203(b) and §330.205(a) 
and (b)) 

The solidification capacity, storage capacity, and maximum storage time for the 
proposed solidification basins is summarized in the following table.
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Sawdust 

Woodworking machines produce large quantities of sawdust.  The particulate 
matter that is removed from the air exhaust systems for these machines can be used 
to solidify grease trap waste.  Other types of sawdust material (e.g., dust from 
industrial processes) with larger particles may be placed on the waste to 
temporarily control odors. 

Wood Chips 

Wood chips are produced through the grinding and chipping of wood material such 
as trees, stumps, and clean wood products.  It has been effective in solidifying 
liquids and may be placed on top of the waste to control odors. 

Auto Shredder Fluff 

Auto shredder fluff (ASF) consists of the residual light fraction of shredder residue 
and may contain fibrous textiles, polyurethane foams, plastics, rubber, and a wide 
variety of light metal content.  Prior to acceptance at the site, this material will be 

Rev. 1, 10/2024 
Appendix IVD 

characterized following the procedures listed in the SWAP (refer to Appendix IVCA).  
In addition, Royal Oaks Landfill will require the ASF generator to submit waste 
profile information quarterly to document that the ASF contains less than 50 ppm of 
PCBs.  Only ASF that has been classified by the generator as being non-hazardous 
may be accepted for disposal at the facility. 

Rice Hulls 

Rice hulls are produced as a by-product of rice production.  It is an organic material 
that consists of the outer shell of grains of rice during the growing season.  It 
contains absorbent properties that are effective for solidifying liquids. 
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