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1 INTRODUCTION 

 

1.1 Purpose and Scope 

 

This attachment is submitted to allow the use of a geosynthetic clay liner (GCL) as an 

alternative to the Subtitle D two-foot thick soil liner component of the liner system and 

demonstrate that the proposed alternative liner and overliner will meet the point of 

compliance (POC) requirements specified in Title 30 Texas Administrative Code (TAC) 

§330.331 (a). 

This Alternate Liner Design Demonstration (ALD) was performed in accordance with the 

procedures presented in the Texas Water Commission Alternate Liner Design Handbook, 

A Performance Standard As Authorized by 31 Texas Administrative Code (TAC) 

§330.202 (Version 1, August 1993), using the Hydrologic Evaluation of Landfill 

Performance (HELP) and Mutimed Exposure Assessment (MULTIMED) computer 

models. This is achieved by demonstrating that the predicted concentrations of selected 

leachate chemical constituents do not exceed maximum contaminant levels (as listed in 

Table 1 in §330.331(a)(1)) in the uppermost aquifer at the POC. The concentration of 

various constituents at the POC is determined by calculating a dilution attenuation factor 

(DAF), which is determined by the following equation. 

 

 DAF = Co, Initial Constituent Concentration of Leachate Within the Landfill 

    Cp, Constituent Concentration at the POC 

 

The DAF represents the factor by which the constituent concentration is expected to 

decrease between the landfill and the POC. When the constituent’s concentration in 

leachate is divided by the model predicted DAF, the resulting concentration must be less 

than the allowable maximum contaminant levels (MCLs) in groundwater for the chemical 

parameters listed in Table 1 included in Title 30 TAC §330.331(a)(1). 

 

The scope of this attachment includes both an alternative liner for future sectors and the 

proposed alternative liner and overliner for the pre-Subtitle D areas. 

 

1.2 Proposed Alternative Liner 

 
The layout of the proposed alternative liner is shown in Appendix A-Point of Compliance 

Figures, A.1 Permit Amendment Application MSW-235C Landfill Completion Site Plan. 

The proposed alternative liner system consists of a 60-mil high density polyethylene 

(HDPE) geomembrane placed over a GCL overlain by a geocomposite leachate collection 
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layer covered with a 2-foot-thick layer of protective soil cover. The components of the 

proposed alternative liner are shown in Appendix B.1 HELP Model/MULTIMED Model-

Summary of Cases 1-8 for both interim and closed conditions. Details of the alternate 

liner are in Appendix D.1 and Appendix D.2. 

 

1.3  Proposed Overliner System 

 
The layout of the proposed overliner system is shown in Appendix A Point of Compliance 

Figures, A.1 Permit Amendment Application MSW-235C Landfill Completion Site Plan. 

The proposed alternative overliner system consists of a 60-mil high density polyethylene 

(HDPE) geomembrane placed over GCL overlain by a geocomposite leachate collection 

layer covered with a 2-foot thick layer of protective soil cover. The overliner will be placed 

over pre-Subtitle D areas to separate the existing waste and the vertical expansion area. 

The overliner system areas include Sectors 8A and 8B. The components of the proposed 

overliner system are shown in Appendix B.11 Help Model/MULTIMED Model-Summary 

of Cases 1OL-8OL for both interim and closed conditions. Details of the overliner system 

are in Appendix D.3 and Appendix D.4. 

 

1.4  Site Geology and Hydrogeology 

 
A geologic and hydrogeologic site exploration program was conducted for the proposed 

City of Kingsville Landfill. Details of these investigations are included in Attachment 4 

Geology Report. 
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2 ALTERNATE LINER DEMONSTRATION METHODS 

 

2.1 HELP Model 

The HELP Model Version 3.07 was used to estimate the amount of leachate generated 

by the landfill and the percolation through the proposed alternative liner system and 

overliner system. The HELP model is a water-balance model developed by the U.S. Army 

Corps of Engineers Waterways Experiment Station for the Environmental Protection 

Agency (EPA). The model uses climate, soil, and landfill design data to perform a solution 

technique that accounts for the effects of surface storage, run-off, infiltration, percolation, 

soil moisture storage, evapotranspiration, and lateral drainage.  

2.2 MULTIMED MODEL 

 
The MULTIMED Model Version 1.01 was used to assess contaminant fate and transport 

between the landfill base and the Point of Compliance (POC). MULTIMED was developed 

by the Athens Environmental Research Laboratory for the EPA. MULTIMED estimates 

the capacity of the hydrogeologic system modeled to dilute and attenuate contaminate 

concentrations. The model can be used to simulate fate and transport processes in both 

unsaturated and saturated subsurface environments. In this application, only the 

saturated environment was modeled to provide a conservative analysis. 

 

2.3  LANDFILL CONFIGURATIONS 

 
Sixteen HELP Model simulations were completed to estimate percolation rates through 

the alternate liner and overliner system. Both interim and closed landfill conditions were 

modeled in accordance with the Texas Water Commission Alternate Liner Design 

Handbook.  The landfill configurations modeled for the alternative liner are summarized 

in Appendix B.1. HELP Model/MULTIMED Model-Summary of Cases 1-8 and in Appendix 

B.2 HELP Model Case Summary. The landfill configurations modeled for the overliner 

system are summarized in Appendix B.11 HELP Model/MULTIMED Model-Summary of 

Cases 1OL-8OL and B.12 HELP Mode Case Summary.  The resulting percolation rate 

for each HELP Model simulation was then used to estimate the DAF using MULTIMED 

for each of the 16 cases. MULTIMED model analysis is in Appendix C. Calculations of 

the DAF are in Appendix D. The locations used for the POC demonstrations were chosen 

to represent the shortest distance to the POC. The analysis locations were selected to 

model the scenario at the toe of the landfill, midway up the slope, at the slope transition, 

and peak in order to consider the effect of the waste column thickness on the calculated 

DAF. Point of Compliance Figures are in Appendix A. DAFs were also computed at the 

four locations for each landfill configuration to show a direct relationship with the distance 

from the POC to the analysis point. Leachate Data is in Appendix E. MULTIMED Model 

output is in Appendix F. Aquifer Specific Data, geology, and hydrogeology are in 
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Appendices C.7.1 through C.7.11. The upper clay (light olive green clay) is ubiquitous 

under the site with a minimum proven thickness of 38 feet thick, the Chicot Aquifer is 

approximately 220 feet below ground surface, and the Evangeline Aquifer is  

approximately 500 feet below ground surface. The light olive green clay layer serves as 

aquiclude between the uppermost acquifer below the landfill site and the Chicot acquifer. 

To provide a conservative assumption given the bottom of the landfill and the 

groundwater, the percolation through the alternate liner and overliner system was 

assumed to be conveyed directly to the upper strata and therefore travel time, dilution, 

and attenuation are not accounted for in this analysis for upper soils.   

 

2.4  SLOPE STABILITY ANALYSIS 

 
The alternative liner and overliner system were analyzed for slope stability by performing 

two dimensional, effective stress slope stability analyses for the final, closed geometry, 

using the computer program SLIDE. The slope stability calculations are presented in Part 

III Attachment 4, Appendix 2-Section 7 WASTE MASS STABILITY and Appendix F: 

Graphical Representation of Mass Stability Analyses Results. 
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3 MODEL INPUT PARAMETERS 

 

Detailed HELP and MULTIMED information is presented in Appendices A through F. 

HELP Model input parameters and results are summarized in Appendices B.1, B.2, B.11, 

and B.12 for both the analysis of the alternative liner (interim and closed conditions) and 

overliner system (interim and closed conditions). In general, conservative assumptions 

were made in determining the percolation rate and dilution attenuation factor (DAF).  A 

list of major assumptions used in the MULTIMED demonstrations are presented in Table 

3-1.  The table also compares the actual site conditions to the assumptions used for 

modeling. The criteria used to develop the percolation rate for each landfill case were 

selected to maximize the percolation rate. As discussed in Section 2.3, a major 

conservative assumption is not accounting for the approximately 38 feet of low 

permeability light olive green clay separating the bottom of the landfill and the uppermost 

groundwater zone. The estimated percolation through the alternative liner and overliner 

system is modeled to be conveyed directly to the strata below the bottom of the landfill at 

each evaluation section location; and the water table is assumed to be at the bottom of 

the liner as a conservative approach. If less conservative assumptions were used, the 

DAF calculated using MULTIMED for each landfill case would be significantly larger. 

 

The MULTIMED model input parameters are detailed in Appendix C. By making the 

assumptions listed in Table 3-1, a single MULTIMED simulation accounts for all 24 

constituents identified by the EPA as requiring landfill design protection criteria. The 

required minimum DAFs for the 24 EPA constituents are given in Table 2-Leachate 

Evaluation, page 24 of the Texas Water Commission Alternate Liner Design Handbook; 

the same table of constituents listed in Table 1 in Title 30 TAC §330.331(a)(1). The largest 

DAF listed in the table is 260. Therefore, if MULTIMED results in a DAF higher than 260 

for a generic chemical that is conservatively modeled with no carbon absorption, no 

biodegradation, and no decay, it is concluded that the proposed alternative liner and 

overliner system design is acceptable. The actual DAF for a specific chemical would be 

higher than the result calculated by MULTIMED under these circumstances since actual 

physical processes of absorption, biodegradation, and decay would act to reduce 

chemical concentrations at the POC to less than those predicted by MULTIMED. The 

model result is then expressed in terms of the DAF, which is defined as the ratio of the 

input concentration to the concentration at the POC. MULTIMED can be used to find the 

DAF by using an input concentration of 1.0 mg/L. The DAF is the reciprocal of the resulting 

concentration of POC. The POCs for this demonstration are sin Appendix F. 
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Table 3-1 

Major Assumption Used to Determine MULTIMED Model Input Parameters 

Input Parameters Assumption Actual Site Conditions 

Model Source Type Steady state Assumed amount of 
leachate percolation is 
released continuously. 
This is a very conservative 
assumption. 

Biodegradation No biodegradation Biodegradation is active in 
hydrogeologic 
environments 

Chemical Decay No chemical deay Chemical decay will occur 
with most contaminants in 
hydrogeologic 
environments 
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4 POINT OF COMPLIANCE DEMONSTRATION RESULTS 

 

The HELP and MULTIMED models were used to evaluate the proposed design of the 

alternative liner and overliner system by estimating constituent concentrations at the POC 

for the landfill cases discussed in Section 2.3. The percolation rates obtained from the 

HELP Model cases included in Appendix C.3 and Appendix C.4 were used as input for 

the MULTIMED model to determine the DAF. Conservatively, the constituent 

concentrations at the base of the landfill liner and at the POC were used to calculate the 

DAF. 

 

A summary of the calculated DAF is presented below and in Appendix D. 

 

Location 
Interim Case 

DAF Closed Case DAF 

Alternative Liner Location 1 33,979 85,106 

Alternative Liner Location 2 57,471 201,288 

Alternative Liner Location 3 80,645 282,566 

Alternative Liner Location 4 286,533 1,003,814 

     

     

Location 
Interim Case 

DAF Closed Case DAF 

Overliner Location 1 18,797 65,833 

Overliner Location 2 77,640 232,450 

Overliner Location 3 158,253 473,934 

Overliner Location 4 615,385 1,842,639 

 

The results demonstrate that the proposed alternative liner design and overliner design 

meets or exceeds the requirements of Title 30 TAC §330.331(a)(1). The DAF calculated 

by the use of HELP and MULTIMED are well in excess of the 260 minimum criterion. The 

actual DAFs are expected to be substantially higher than the DAFs predicted by this 

modeling demonstration because the model input was conservatively estimated as 

discussed in previous sections of this report. 
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Units Value

Infiltration rate m/yr varies See table below.

Area of waste disposal unit m2
485,623 120 acres

Spread of contaminant source m 0 Derived by MULTIMED

Recharge rate m/yr 0.0368 Five percent of average annual 

precipitation (1.45 inches/yr)

Initial concentration at landfill (C0) mg/L 1.0 Set at 1.0 to find DAF

Length scale of facility m Derived by MULTIMED

Width scale of facility m Derived by MULTIMED

Infiltration

Rate (m/yr)

Interim cases with Alternative Liner

• 57.5 feet of waste (Case 1) Calculated using peak daily percolation/

20 yr *1.28 x 10-7
leakage rate through GCL. See Appx. B.2

• 140 feet of waste (Case 2) Calculated using peak daily percolation/

20 yr 1.79 x 10-7
leakage rate through GCL. See Appx. B.2

• 148 feet of waste (Case 3) Calculated using peak daily percolation/

20 yr 1.79 x 10-7
leakage rate through GCL. See Appx. B.2

• 162 feet of waste (Case 4) Calculated using peak daily percolation/

20 yr 1.79 x 10-7
leakage rate through GCL. See Appx. B.2

Closed cases with Alternative Liner

• 57.5 feet of waste (Case 5) Calculated using peak daily percolation/

30 yr 5.11 x 10-8
leakage rate through GCL. See Appx. B.2

• 140 feet of waste (Case 6) Calculated using peak daily percolation/

30 yr 5.11 x 10-8
leakage rate through GCL. See Appx. B.2

• 148 feet of waste (Case 7) Calculated using peak daily percolation/

30 yr 5.11 x 10-8
leakage rate through GCL. See Appx. B.2

• 162 feet of waste (Case 8) Calculated using peak daily percolation/

30 yr 5.11 x 10-8
leakage rate through GCL. See Appx. B.2

* Determined Using Peak Daily Percolation/Leakage Rate Through GCL and Converted to (M/YR)

Example: ((.00005 FT3/Day-Acre)x(1 Acre/43,560 FT2)/(1 Meter/3.28 FT)) x (365 Days/1 YR)= 1.28 x 10-7 M/YR

Variable Name

MULTIMED SOURCE - SPECIFIC DATA

Comments

Case Comments

FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.3, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.4 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



Overliner Demonstration

Units Value

Infiltration rate m/yr varies See table below.

Area of waste disposal unit m2
485,623 120 acres

Spread of contaminant source m 0 Derived by MULTIMED

Recharge rate m/yr 0.0368 Five percent of average annual 

precipitation (1.45 inches/yr)

Initial concentration at landfill (C0) mg/L 1.0 Set at 1.0 to find DAF

Length scale of facility m Derived by MULTIMED

Width scale of facility m Derived by MULTIMED

Infiltration

Rate (m/yr)

Interim Cases with Overliner

Location 1 (Case 1OL)

• 12 feet of waste above liner

• 15.5 feet of waste below liner Calculated using peak daily percolation/

20 yr *1.79 x 10-7
leakage rate through GCL. See Appx. B.12

Location 2 (Case 2OL)

• 82.5 feet of waste above liner

• 34 feet of waste below liner Calculated using peak daily percolation/

20 yr 1.53 x 10-7
leakage rate through GCL. See Appx. B.12

Location 3 (Case 3OL)

• 85.5 feet of waste above liner

• 37 feet of waste above liner Calculated using peak daily percolation/

20 yr 1.53 x 10-7
leakage rate through GCL. See Appx. B.12

Location 4 (Case 4OL)

• 119.5 feet of waste above liner

• 16 feet of waste above liner Calculated using peak daily percolation/

20 yr 1.53 x 10-7
leakage rate through GCL. See Appx. B.12

Closed cases with Overliner

Location 1 (Case 5OL)

• 12 feet of waste above liner

• 15.5 feet of waste below liner Calculated using peak daily percolation/

30 yr 5.11 x 10-8
leakage rate through GCL. See Appx. B.12

Location 2 (Case 6OL)

• 82.5 feet of waste above liner

• 34 feet of waste below liner Calculated using peak daily percolation/

30 yr 5.11 x 10-8
leakage rate through GCL. See Appx. B.12

Location 3 (Case 7OL)

• 85.5 feet of waste above liner

• 37 feet of waste below liner Calculated using peak daily percolation/

30 yr 5.11 x 10-8
leakage rate through GCL. See Appx. B.12

Location 4 (Case 8OL)

• 119.5 feet of waste above liner

• 16 feet of waste below liner Calculated using peak daily percolation/

30 yr 5.11 x 10-8
leakage rate through GCL. See Appx. B.12

* Determined Using Peak Daily Percolation/Leakage Rate Through GCL and Converted to (M/YR)

Example: ((.00007 FT3/Day-Acre)x(1 Acre/43,560 FT2)/(1 Meter/3.28 FT)) x (365 Days/1 YR)= 1.79 x 10-7 M/YR

Variable Name

MULTIMED SOURCE - SPECIFIC DATA

Comments

Case Comments
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Units Value

Particle Diameter* cm 0.0381 From Permit 235-B Amendment Volume II of V 

Pages 36-39 (PDF)-1998

Material ranges from fine to coarse. Use an average

for medium sand (0.010-0.020 in); 0.015 in or 0.0381 cm

Aquifer porosity* unitless 0.43 From Permit 235-B Amendment Volume V of V

Pages 467-473 (PDF)-1998

Bulk density g/cc 1.65 From Permit 235-B Amendment Volume V of V

Pages 467-473 (PDF)-1998

Aquifer thickness m 10 From Permit 235-B Amendment Volume V of V Pgs.

467-473 (PDF)-1998 Avg depth of uppermost aquifer

Mixing zone depth m Derived by MULTIMED

Hydraulic conductivity m/yr 130 From Permit 235-B Amendment Volume V of V 

Pages 467-473 (PDF)-1998
Average hydraulic conductivity of 4.12 x 10-4 cm/sec

Hydraulic gradient unitless 0.0031 From Groundwater Contour Map (January 2016)

Groundwater seepage velocity m/yr Derived by MULTIMED

Retardation coefficient unitless Derived by MULTIMED

Longitudinal dispersivity m Derived by MULTIMED

Transveral dispersivity m Derived by MULTIMED

Vertical dispersivity m Derived by MULTIMED

Organic carbon content % 0.003 From Permit 235-B Amendment Volume V of V

Pages 467-473 (PDF)-1998

Receptor distance from well m Varies Distance from analysis location to point of 

compliance.

Z-distance from water table m 0 Assume water table is at bottom of liner.

Note: According to Amendment Application

(1998) the Evangeline Aquifer is the principal 

aquifer in the region and is considered one of 

the most prolific aquifers in the Texas Coastal

Plain. The aquifer is composed of at least the 

Goliad Sand and includes sections of sand in the 

Fleming Formation. The Goliad consists of fine 

to coarse, mostly gray calcareous sand interbedded

with sandstone and varicolored clay.

(assume medium sand (0.015 in) particle diamter

or (0.0381 cm)

* If Aquifer porosity is known MULTIMED will not

use particle diameter.

Variable Name

MULTIMED AQUIFER - SPECIFIC DATA

Comments
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Overliner Demonstration

Units Value

Particle Diameter* cm 0.0381 From Permit 235-B Amendment Volume II of V 

Pages 36-39 (PDF)-1998

Material ranges from fine to coarse. Use an average

for medium sand (0.010-0.020 in); 0.015 in or 0.0381 cm

Aquifer porosity* unitless 0.43 From Permit 235-B Amendment Volume V of V

Pages 467-473 (PDF)-1998

Bulk density g/cc 1.65 From Permit 235-B Amendment Volume V of V

Pages 467-473 (PDF)-1998

Aquifer thickness m 10 From Permit 235-B Amendment Volume V of V Pgs.

467-473 (PDF)-1998 Avg depth of uppermost aquifer

Mixing zone depth m Derived by MULTIMED

Hydraulic conductivity m/yr 130 From Permit 235-B Amendment Volume V of V 

Pages 467-473 (PDF)-1998
Average hydraulic conductivity of 4.12 x 10-4 cm/sec

Hydraulic gradient unitless 0.002 From Groundwater Contour Map (January 2016)

Groundwater seepage velocity m/yr Derived by MULTIMED

Retardation coefficient unitless Derived by MULTIMED

Longitudinal dispersivity m Derived by MULTIMED

Transveral dispersivity m Derived by MULTIMED

Vertical dispersivity m Derived by MULTIMED

Organic carbon content % 0.003 From Permit 235-B Amendment Volume V of V

Pages 467-473 (PDF)-1998

Receptor distance from well m Varies Distance from analysis location to point of 

compliance.

Z-distance from water table m 0 Assume water table is at bottom of liner.

Note: According to Amendment Application

(1998) the Evangeline Aquifer is the principal 

aquifer in the region and is considered one of 

the most prolific aquifers in the Texas Coastal

Plain. The aquifer is composed of at least the 

Goliad Sand and includes sections of sand in the 

Fleming Formation. The Goliad consists of fine 

to coarse, mostly gray calcareous sand interbedded

with sandstone and varicolored clay.

(assume medium sand (0.015 in) particle diamter

or (0.0381 cm)

* If Aquifer porosity is known MULTIMED will not

use particle diameter.

Variable Name

MULTIMED AQUIFER - SPECIFIC DATA

Comments

FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.1, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0

Pages 467 from Permit 235-B  Amendment Volume V of V



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.1, p.g.-2 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0

Pages 468 from Permit 235-B  Amendment Volume V of V



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.1, p.g.-3 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0

Pages 469 from Permit 235-B  Amendment Volume V of V



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.1, p.g.-4 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0

Pages 470 from Permit 235-B  Amendment Volume V of V



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.1, p.g.-5 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0

Pages 471 from Permit 235-B  Amendment Volume V of V



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.1, p.g.-6 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0

Pages 472 from Permit 235-B  Amendment Volume V of V



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.1, p.g.-7 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0

Pages 473 from Permit 235-B  Amendment Volume V of V
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City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.2 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.2, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0

Pages 36 from Permit 235-B Amendment Volume II of V
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City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.2, p.g.-2 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0

Pages 37 from Permit 235-B Amendment Volume II of V



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.2, p.g.-3 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0

Pages 38 from Permit 235-B Amendment Volume II of V



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.2, p.g.-4 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0

Pages 39 from Permit 235-B Amendment Volume II of V
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City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.3 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.3, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0

Page 197 from Permit 235-B Amendment Volume II of V



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.4 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.4, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0

Page 371 from Permit 235-B Amendment Volume II of V
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City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.5 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.5, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0

Page 369 from Permit 235-B Amendment Volume II of V
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City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.6 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.6, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0

Page 374 from Permit 235-B Amendment Volume II of V



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.7 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.7, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0

Page 351 from Permit 235-B Amendment Volume II of V
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City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.8 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0
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City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.8, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0

Page 68 from Permit 235-B Amendment Volume II of V
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City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.9 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0
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City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.9, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0

Page 71 from Permit 235-B Amendment Volume II of V
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City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.10 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.10, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0

Page 45 from Permit 235-B Amendment Volume II of V



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.11 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix C.7.11, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0

Page 43 from Permit 235-B Amendment Volume II of V
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City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix D Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0
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City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix D, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0
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City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix D.1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



Hanson Professional Services Inc.

Corpus Chrisiti, Texas 78411

4501 Gollihar Rd.

Phone: (361) 814-9900

Offices Nationwide

www.hanson-inc.com

             (800) 677-2831

NUMBER REVISION DATE DRAWN DESIGNED REVIEWED

TBPE   F-417

TBPG

TBPLS F-10039500

TBAE   F-BR 2458

F-50556

CITY OF KINGSVILLE LANDFILL
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PART III, ATTACHMENT 5, APPENDIX D

TYPICAL PROFILE-ALTERNATIVE LINER

INTERIM LANDFILL DAF

CITY OF KINGSVILLE LANDFILL

MSW PERMIT No. 235-C
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KLEBERG COUNTY, TEXAS
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FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix D.2 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



Hanson Professional Services Inc.

Corpus Chrisiti, Texas 78411

4501 Gollihar Rd.

Phone: (361) 814-9900

Offices Nationwide

www.hanson-inc.com

             (800) 677-2831

NUMBER REVISION DATE DRAWN DESIGNED REVIEWED

TBPE   F-417

TBPG

TBPLS F-10039500

TBAE   F-BR 2458

F-50556

CITY OF KINGSVILLE LANDFILL

MSW PERMIT No. 235-C

KINGSVILLE, TEXAS

KLEBERG COUNTY, TEXAS
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PART III, ATTACHMENT 5, APPENDIX D

TYPICAL PROFILE-ALTERNATIVE LINER

CLOSED LANDFILL DAF

CITY OF KINGSVILLE LANDFILL

MSW PERMIT No. 235-C

KINGSVILLE, TEXAS

KLEBERG COUNTY, TEXAS

DAF=85,106

DAF=201,288

DAF=282,566

DAF=1,003,814

CLOSED

PROPOSED ALTERNATIVE LINER
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City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix D.3 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



Hanson Professional Services Inc.

Corpus Chrisiti, Texas 78411

4501 Gollihar Rd.

Phone: (361) 814-9900

Offices Nationwide

www.hanson-inc.com

             (800) 677-2831

NUMBER REVISION DATE DRAWN DESIGNED REVIEWED

TBPE   F-417

TBPG

TBPLS F-10039500

TBAE   F-BR 2458

F-50556

CITY OF KINGSVILLE LANDFILL

MSW PERMIT No. 235-C
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PART III, ATTACHMENT 5, APPENDIX D
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CITY OF KINGSVILLE LANDFILL

MSW PERMIT No. 235-C

KINGSVILLE, TEXAS

KLEBERG COUNTY, TEXAS

DAF=18,797

DAF=77,640

DAF=158,253

DAF=615,385

INTERIM

PROPOSED OVERLINER SYSTEM
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City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix D.4 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



Hanson Professional Services Inc.

Corpus Chrisiti, Texas 78411

4501 Gollihar Rd.

Phone: (361) 814-9900

Offices Nationwide

www.hanson-inc.com

             (800) 677-2831

NUMBER REVISION DATE DRAWN DESIGNED REVIEWED

TBPE   F-417

TBPG

TBPLS F-10039500

TBAE   F-BR 2458

F-50556

CITY OF KINGSVILLE LANDFILL

MSW PERMIT No. 235-C
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III.5-D.4

PART III, ATTACHMENT 5, APPENDIX D

TYPICAL PROFILE-ALTERNATIVE LINER

AND OVERLINER CLOSED LANDFILL DAF

CITY OF KINGSVILLE LANDFILL

MSW PERMIT No. 235-C

KINGSVILLE, TEXAS

KLEBERG COUNTY, TEXAS

DAF=65,833

DAF=232,450

DAF=473,934

DAF=1,842,639

CLOSED

PROPOSED OVERLINER SYSTEM



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix E Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix E, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.1, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.1, p.g.-2 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.2 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.2, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.2, p.g.-2 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.3 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.3, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.3, p.g.-2 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0
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City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.4 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.4, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.4, p.g.-2 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.5 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.5, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.5, p.g.-2 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.6 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.6, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.6, p.g.-2 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.7 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.7, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.7, p.g.-2 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.8 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.8, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.8, p.g.-2 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.9 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.9, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.9, p.g.-2 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.10 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.10, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.10, p.g.-2 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.11 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.11, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.11, p.g.-2 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.12 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.12, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.12, p.g.-2 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0
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City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.13 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.13, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.13, p.g.-2 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.14 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.14, p.g.-1 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
Permit Amendment Application MSW-235C

Part III

Part III, Attachment 5, Appendix F.14, p.g.-2 Hanson Professional Services Inc.
Submittal Date: September 2018

Revision: 0



FOR PERMIT PURPOSES ONLY

City of Kingsville Landfill
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ATTACHMENT 6 

 

1.0 INTRODUCTION 

The City of Kingsville Landfill (Kingsville Landfill) is located in Kleberg County, Texas, at 

the northeast corner of the intersection of Farm to Market Road 2619 and County Road 

2130. The northern boundary of the property is approximately 2,811 feet from FM 1717, 

while the eastern boundary is approximately 1,300 feet from N. County Road 1070 (See 

Part I, Attachment 2, Figure I.1 - Site Location Map). 

 

The Kingsville Landfill has been in existence since February 1977 and is intended to 

provide waste disposal for residences and businesses in Kleberg County and surrounding 

Texas counties. The nearest community is the City of Kingsville, whose city limits are 

approximately 1.45 miles from the northeast corner of the landfill boundary. The facility 

has undergone two permit amendments to date allowing it to extend its initial permit 

boundaries, and increase the permitted maximum elevation (Refer to Part I, Attachment 

1, Section 1.2 – Permit History).  

 

The existing Kingsville Landfill includes a scale house, an office building, a maintenance 

shop, enclosed within a perimeter fence. These facilities will continue to be operational 

for the life of the landfill. No new buildings or infrastructure improvements will be 

constructed as part of the proposed permit amendment.  

 

This Facility Surface Water Drainage Report (FSWDR) for the City of Kingsville Landfill 

TCEQ Permit MSW 235-C has been designed to collect, route, retain, and detain 

stormwater runoff from the facility. The Plan for the landfill contains design features that 

follow best management practices that meet or exceed the regulations applicable to 

stormwater management outlined in Title 30 of the Texas Administrative Code (30 TAC), 

Section 330, Municipal Solid Waste as follows;  

 

Rule §330.63 Contents of Part III of the Application  

   (c) Facility surface water drainage report. The owner or operator of a 

municipal solid waste (MSW) facility shall include a statement that the facility design 

complies with the requirements of §330.303 of this title (relating to Surface Water 

Drainage for Municipal Solid Waste Facilities). Additionally, applications for landfill and 

compost units shall include a surface water drainage report to satisfy the requirements of 

Subchapter G of this chapter (relating to Surface Water Drainage)… 

 

Rule §330.303 Surface Water Drainage for Municipal Solid Waste Facilities  
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   (a) A facility must be constructed, maintained, and operated to 

manage run-on and runoff during the peak discharge of a 25-year rainfall event and must 

prevent the off-site discharge of waste and feedstock material, including, but not limited 

to, in-process and/or processed materials. 

   (b) Surface water drainage in and around a facility shall be controlled 

to minimize surface water running onto, into, and off treatment area. 

 

Rule §330.305 Additional Surface Water Drainage Requirements for Landfills  

   (a) Existing or permitted drainage patterns must not be adversely 

altered. 

   (b) The owner or operator shall design, construct, and maintain a 

run-on control system capable of preventing flow onto the active portion of the landfill 

during peak discharge from at least a 25-year rainfall event. 

 

   (c) The owner or operator shall design, construct, and maintain a 

runoff management system from the active portion of the landfill to collect and control at 

least the water volume resulting from a 24-hour, 25-year storm. 

 

   (d) The landfill design must provide effective erosional stability on top 

dome surfaces and external embankment side slopes during all phases of landfill 

operation, closure, and post-closure care in accordance with the following. 

 

   (e) Dikes, embankments, drainage structures, or diversion channels 

sized and graded to handle the design runoff must be provided. The slopes of the sides 

and toe will be graded in such a manner as to minimize the potential for erosion. The 

surface water protection and erosion control practices must maintain low non-erodible 

velocities, minimize soil erosion losses below permissible levels, and provide long-term, 

low maintenance geotechnical stability to the final cover. 

 

Rule §330.307 Flood Protection for Landfills 

   (a) The facility shall be protected from flooding by suitable levees 

constructed to provide protection from a 100-year frequency flood and in accordance with 

the rules of the commission relating to levee improvement districts and approval of plans 

for reclamation projects or the rules of the county or city having jurisdiction under Texas 

Water Code, §16.236, as implemented by Chapter 301, Subchapter C of this title (relating 

to Approval of Levees and Other Improvements). 

 

   (b) Flood protection levees must be designed and constructed to 

prevent the washout of solid waste from the facility.   
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The property boundary is 196.88 acres, the proposed updated Permit boundary is 176.33 

acres, and the proposed waste footprint is 121.30 acres. 

 

The pre-development calculations represent conditions at the site prior to any landfill 

development. The post-developed condition calculations represent conditions at the site 

after the landfill has been closed, final cover has been placed, and all components of the 

designed drainage system have been established. The existing City of Kingsville Landfill 

TCEQ Permit MSW 235-B has been referenced and utilized to evaluate the site pre-

development conditions and the site post-development conditions in Appendices 6A and 

6B, respectively. 

 

Stormwater modeling has been completed with the software program HydroCAD. 

HydroCAD is a computer aided design program used to model hydrology and hydraulics 

of stormwater using either TR-20 or TR-55 procedures developed by the Soil 

Conservation Service (now the Natural Resource Conservation Service). HydroCAD was 

selected for the modeling software due to the large number of drainage areas and 

stormwater control devices at the landfill facility.  

 

2.0 EXISTING SURFACE WATER DRAINAGE 

 

The City of Kingsville Landfill TCEQ Permit MSW 235-C (existing City of Kingsville Landfill 

TCEQ Permit MSW 235-B) is located on uplands south of Santa Gertrudis Creek. The 

overall property consists of gently undulating grasslands with limited forest cover. The 

property generally slopes to the northeast with no major topographic features. The 

nearest 100-year floodplain is located to the northeast of the site along Santa Gertrudis 

Creek. The existing Kingsville Landfill is not located within the 100-year floodplain as 

designated by the Federal Emergency Management Agency (FEMA) Firm Community 

Panel Numbers 48273C03205E and 48273C0325E included in Appendix 6B.17.  

Surrounding land use is predominantly agricultural. 

 

3.0  PROPOSED SURFACE WATER MANAGEMENT SYSTEM 

 

The proposed surface water management system will utilize stormwater best 

management practices (BMPs). The landfill will be developed as an above ground hill and 

designed to allow stormwater runoff to be collected in diversion berms or swales located 

near the upper grade break and on the landfill slopes. Stormwater will then be conveyed 

to let-down structures or chutes down the side slopes to the perimeter channel system 

and into either a retention pond or detention pond. The perimeter channels will be 

constructed prior to placing fill above ground in each adjacent landfill sector. The 
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perimeter channels will be vegetated. Erosion protection will be provided at critical 

discharge locations where velocities are five feet per second (5 ft./sec.) or greater such 

as chutes or culvert discharges. These areas will be lined with concrete articulated block 

or flexible revetment system. Energy dissipaters will be required downstream of the 

chutes within the final cover area where flow enters unlined channels. 

 

During landfilling operations, stormwater controls will be implemented to minimize run-on 

from flowing into the active portion of the site. Contaminated runoff from the working face 

will be contained with stormwater controls as well. This is shown in Appendix 6B.15.14 

Working Face Containment and Diversion Berms. 

 

The SWPPP has been prepared according to the requirements of the Texas Commission 

on Environmental Quality (TCEQ) Permit Number TXR050000 – General Permit to 

Discharge Under the Texas Pollutant Discharge Elimination System (TPDES) – Multi-

Sector General Permit (MSGP), effective on August 14, 2016.  The MSGP classifies 

industrial activities by Sectors containing various Standard Industrial Classification (SIC) 

Codes.  The City of Kingsville Landfill falls under Sector L: Landfills and Land Application 

Sites under Activity Code LF – Landfills, Land Application Sites, and Open Dumps that 

Receive or Have Previously Received Industrial Waste under subtitle C of RCRA and 

including those that are subject to regulation under subtitle D of RCRA.  Stormwater 

discharges at the facility were previously authorized by the submittal of a Notice of Intent 

(NOI) filed on November 26, 2001 and renewed on October 10, 2006 and November 3, 

2011.  Currently, discharges are authorized by an NOI submitted in November 2016.  A 

copy of the current NOI and the MSGP are included in Appendix A.  Discharges from the 

facility are not received by a Municipal Separate Storm Sewer System (MS4).  Eventually 

stormwater discharges from outfalls on the west side of the facility flow into Santa 

Gertrudis Creek, then San Fernando Creek (TCEQ Classified Segment 2492A), and then 

Baffin Bay/Alazan Bay/Cayo del Grulla/Laguna Salada (TCEQ Classified Segment 

2492A).  Eventually stormwater discharges from outfalls on the south side of the facility 

flow into Baffin Bay/Alazan Bay/Cayo del Grulla/Laguna Salada (TCEQ Classified 

Segment 2492A).   

The facility has been designed to prevent discharge of pollutants into the waters of the 

State or waters of the United States, as defined by the Texas Water Code and the Federal 

Clean Water Act.  

 

All onsite surface drainage features are designed to collect and route stormwater through 

diversion berms, chutes, perimeter channels, and into three storage ponds. The three 

storage ponds are Pond A, Pond B, and Pond C. Pond A and Pond C are retention ponds 

and Pond B is a detention pond. The only stormwater discharge from the site will be at 
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Pond B via two drainage culverts. This is further discussed in Section 5.0 Site Post-

Development Conditions. 

 

4.0  SITE PRE-DEVELOPMENT CONDITIONS 

 

The pre-development drainage characteristics of the landfill site are described in 

Appendix 6A-Site Pre-Development conditions. A summary of the pre-development 

conditions is summarized in Appendix 6A.1, 25 Year Pre-Development Conditions 

Summary Table. Pre-development drainage information from the City of Kingsville Landfill 

Permit Amendment 235-B, Attachment 6, Appendix 6A Pre-Development Conditions 

(Table of Contents and Pages 1-32) contained in Appendix 6A.2.1, Pre-Development 

Drainage Map Solid Waste Landfill Permit 235-B Amendment Figure 1 contained in 

Appendix 6A.2.2, and Pre-Development Slope Map Solid Waste Landfill Permit 235-B 

Amendment Figure A-2 contained in Appendix 6A.2.3 were all used to develop the 

summary table in Appendix 6A.1. 

 

The City of Kingsville Landfill Permit Amendment 235-B illustrates that Watershed A 

contains drainage areas PA1, PA2, and PA3; Watershed B contains drainage areas PB1, 

PB2, and PB3; and Watershed C contains areas PC1, PC2, and PC3 for existing 

permitted conditions.  A HydroCad model was developed to simulate the results from the 

pre-development drainage conditions using the same data. Results using HydroCAD 

were similar. HydroCAD results are shown in Appendix 6A.2.4 (HydroCAD Model Pre-

Development Conditions 25 Year Existing Permitted Conditions). In addition, a separate 

HydroCAD model was developed to include a proposed updated boundary as shown in 

Appendix 6A.2.7 (Pre-Development Drainage Map Solid Waste Landfill Permit 235-B 

Amendment Figure A-1 (Updated Permitted Conditions)). The proposed updated permit 

boundary introduces drainage area PB4 located near the east boundary of the permit 

boundary. HydroCAD results are shown in Appendix 6A.2.5 (HydroCAD Model Pre-

Development Conditions 25 Year Updated Permitted Conditions). 

 

Results contained in the Appendix 6A.1 summary table illustrate that the combined total 

for the 25 year pre-development condition at the northwest corner of the landfill site 

adjacent to F.M. 2619 in the roadside ditch is approximately 49.3 cubic feet per second 

(cfs) to 51.1 cfs for both the existing permitted conditions and proposed updated 

conditions. The only stormwater discharge from the permit boundary will be at this 

northwest location (Pond B) via two (2) 21” x 128’ reinforced concrete pipe (RCP) culverts 

with a discharge of 33.7 cfs for the 24 hr duration-25 year frequency storm and 42.5 cfs 

for the 24 hr duration-100 year frequency storm which is less than the combined 25 year 

pre-development flows as described in this section and in section 5.0 Site Post-

Development Conditions. 
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5.0 SITE POST-DEVELOPMENT CONDITIONS 

 
The post-development surface water management system design will include landfill final 

cover, a system of diversion berms or swales, let-down structures or chutes, perimeter 

channels, drainage culverts, two retention ponds and one detention pond. Onsite 

stormwater surface runoff from final cover will sheet flow to the diversion berms 

constructed at vertical intervals down the slope of the landfill. The diversion berms will 

convey runoff into the chutes that will convey the stormwater runoff down the slope of the 

landfill and into the perimeter channel drainage system. The chutes will be lined with 

concrete articulated block or flexible revetment system. Channels that exhibit velocities 

of 5 ft/sec or more will be also be lined with the same system. Collector channels along 

the landfill perimeter road at the northeast will collect landfill surface stormwater runoff 

not collected in the chutes.  The stormwater will be conveyed to post inlets which will 

direct it across the road to Pond C via drainage culverts. In other areas to the east and 

south of the landfill, stormwater runoff not collected by the chutes will sheetflow into the 

adjacent perimeter channels which will in turn be directed into either  Pond A or Pond C. 

At the north and northwest areas of the landfill, runoff not collected in the chutes will 

sheetflow into Pond B. The perimeter landfill channel system is divided into four   

segments; East, South, North, and West. The East channel system flows into Pond C, 

the South and West flow into Pond A, and the North flows into Pond C. Surface water 

from outside the boundary of the landfill will continue to be collected or directed as shown 

in Section 4.0 Site Pre-Development Conditions via existing roadside ditches along FM 

2619 and C.R. 2130 that border the property.  All surface stormwater runoff will be 

contained onsite with retention Ponds A and C with the exception of a discharge at Pond 

B. This discharge is less than the pre-development condition and post-development 

condition as shown in Appendices 6B.8.1 (Portion of Attachment 6 Groundwater and 

Surface Water Protection Plan (Pre-Development/Post Development Drainage 

Conditions and Design [Annotated], 6B.8.2 (Portion of Appendix 6A-Pre-Development 

Conditions (Figure A-1 Pre-Development Drainage Map) [Annotated]), 6B.8.3 (Portion of 

Appendix 6B-Final Development Conditions (Figure B-1 Final Development Drainage 

Map) [Annotated]), and 6B.8.4 (Portion of Appendix 6C Detention Ponds and Discharge 

Culverts (25-Year Storm Strategy/Comparative Summary of Peak Flow) [Annotated]. 

 

 5.1 RAINFALL 

 Appendix 6B.1 USGS Atlas of Depth-Duration Frequency of Precipitation Annual 

 Maxima for Texas-Depth of Precipitation for 25 Yr-24 Hr and 100 Yr-24 Hr 

 [Annotated] was used to determine the rainfall depth at the site location. 8.7 inches 

 and 11.5 inches was selected for the 25 Yr-24 Hr and 100 Yr-24 storms, 

 respectively. These values were used for modeling purposes. 
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 5.2 SOIL GROUPS AND FINAL DRAINAGE AREAS 

 Appendix 6B.2 contains Table 6B-1 Hydrologic Soils Groups for On-Site Soils

 (from NRCS, 2015) that was used to determine the hydrologic soil group. This 

 Table indicates that the soil is predominantly a clay loam and sandy loam. It also 

 lists the drainage area designations and areas in acres. The total onsite drainage 

 areas are approximately 164.60 acres. 

 

 5.3 Time of Concentration (Tc) Values for Landfill Top/Slope Drainage 

   Areas  

 Appendix 6B.3 illustrates values for the time of concentration (tc) at the top and 

 slope drainage areas of the landfill. A conservative value of tc=10 min was used at 

 the slopes. 

 

 5.4 HYDROCAD MODEL 

 The computer model HydroCAD was used to develop discharge rates, volumes,

 and velocities for the 24-hour duration, 25-year and 100-year storm frequencies. 

 All drainage elements were modeled using HydroCAD. The HydroCAD stormwater 

 model used the following analysis methods: 

 

 Runoff Calculation Method: SCS TR-20 

 Reach Routing Method:  Storage-Indication Routing Method (also known 

      as Modified-Puls Method) 

 Pond Routing Method:  Storage-Indication Routing Method (also known 

      as Modified-Puls Method) 

 Storm Distribution:   SCS Type III-24-hour storm 

 Unit Hydrograph:   SCS 

 

 The post-development models are in Appendices 6B.4 (HydroCad Model Post 

 Development-25 Year) and Apppendix 6B.5 (HydroCAD Model Post Development-

 100 Year). Cross sections are shown in the models for perimeter channels, 

 collector channels, and chutes with average depths at peak storage. Peak 

 elevations and storage are shown for Pond A, Pond B, and Pond C. A summary of 

 the results are described below in sections 5.5 PONDS AND 5.7 PERIMETER 

 CHANNELS, COLLECTOR CHANNELS, AND CHUTES. Typical drainage cross 

 sections are shown in Appendix 6B.18. The analyses meet or exceed state and 

 federal requirements for landfills. 

 

 5.5 PONDS 

 A HydroCAD pond results summary for the post-development 24-hour duration, 

 25-year & 100-year storm frequencies are in Appendices 6B.6 (HydroCAD Model 
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 Post Development 25 Year Pond Summary) and 6B.7 (HydroCAD Model Post 

 Development 100 Year Pond Summary). The post-development drainage plan for 

 the 25 year and the 100 year are in Appendices 6B.6.1 (Post Development 

 Drainage Plan-25 Year) and 6B.7.1 (Post Development Drainage Plan-100 Year). 

 The landfill surface stormwater runoff will be routed to three ponds, Pond A, Pond 

 B, and Pond C. Pond A is a retention pond (no discharge) located at the southwest 

 corner, Pond B is a detention pond (33.70 cfs/42.46 cfs discharge for 25-Year/100-

 Year) located at the northwest corner, and Pond C is a retention pond (no 

 discharge) located at the northeast corner of the permit boundary. All ponds will 

 have adequate freeboard. 

 

 5.6 CITY OF KINGSVILLE MSW 235-B PERMIT 

 Information from the Kingsville MSW 235-B Permit is contained in Appendix 6B.8 

 (Kingsville Landfill Permit Amendment 235-B). It was utilized to make the 

 comparative analysis between pre-development conditions and post-development 

 conditions. Modeling results demonstrate that the peak discharge flow for the 24-

 hour duration, 25-year frequency is 33.70 cfs via two (2) 21” x 128 ft. RCP culverts 

 at Pond B after detention. The discharge is to an existing roadside ditch along FM 

 2619. Pre-development flow in this ditch is approximately 50 cfs. The post-

 development flow in this ditch will be 33.70 cfs for the 25-year storm and 42.46 

 cfs for the 100-year storm which is lower than the pre-development  flows. The 

 velocities will range between 7-9 ft/sec and therefore the receiving ditch will require 

 erosion protection as discussed in previous sections. 

 

 5.7 PERIMETER CHANNELS, COLLECTOR CHANNELS, AND CHUTES 

 A summary of perimeter channels, collector channels, and chutes are located in 

 Appendices 6B.9 (Perimeter Channels, Collector Channels, and Chutes-25 Year 

 Summary Table) and 6B.10 (Perimeter Channels, Collector Channels, and 

 Chutes-100 Year Summary Table). The table illustrates the geometry as well as 

 peak flows, velocities, slopes, hydraulic grade line elevations, and freeboard for all 

 identified channels and chutes. 

 

 5.8  SOUTHERN DRAINAGE PLAN 

 Appendix 6B.11 Figure 1 illustrates the overall southern drainage plan. Appendix 

 6B.11.1 Figure 2 is the Enlarged Southern Drainage Plan, and Appendix 

 6B.11.2 Figure 3 is the Cross Sections that illustrates the drainage channels 

 relative to the existing waste locations. As shown the drainage channels will be 

 articulated concrete block or flexible revetment placed over 60 mil HDPE 

 geomembrane on prepared subgrade. 
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 5.9 POST DEVELOPMENT CHUTES-HYDROCAD MODEL 

 The drainage chutes have been modeled using HydroCAD as shown in 

 Appendices 6B.12 (HydroCAD Model 25 Year Post Development Chutes) and 

 6B.13 (HydroCAD Model 100 Year Post Development Chutes). Chute cross 

 sections are shown. The chutes will be  no more than 2 ft. deep, 5 ft. wide, at 4:1 

 side slopes. All chutes will accommodate the 24-hour duration 25 year and 

 100 year storm frequencies with adequate freeboard. Appendix 6B.14 

 (Engineering Handbook Chute-Spillways-Chute Spillway Design) was used 

 to design the SAF stilling basin criteria at the bottom of the chute. As 

 discussed in previous sections, articulated concrete blocks or flexible 

 revetment will be used for the chutes and high velocity areas. Included is 

 manufacturer data and specifications for the block and geotextile. Chute details 

 are located in Appendices 6B.14.1 and 6B.14.2 (Chute Details). 

 

 5.10  DIVERSION BERMS OR SWALES 

 The diversions berms (swales) have been modeled using HydroCAD as shown in 

 Appendix 6B.15 (HydroCAD Model Post Development Diversion Berms (Swales) 

 NRCS & Rational Methods). The post-development plan for the diversion berms is 

 shown in Appendix 6B.15.1 (Post Development Typical Diversion Berm Drainage 

 Plan). This plan illustrates the proposed layout of the diversion berms. The largest 

 drainage area was used to design a typical diversion berm and flow will be 

 conveyed to a corresponding chute as shown on the drawing. The National 

 Engineering Handbook (NEH) was used to determine the velocity versus slope for 

 shallow concentrated flow using short grass criteria. This is shown in Appendix 

 6B.15.2 (National Engineering Handbook (NEH) Figure 15-4 Velocity Versus 

 Slope for Shallow Concentrated Flow [Annotated]).  

 

 Swales were analyzed with a 0.5% slope and a 1.0% slope. The HydroCAD swales 

 input data for 0.5% diversion berm slope (along the 25% slope of the landfill) is 

 contained in Appendix 6B.15.3 (HydroCAD-Swales Input Data (Swale B1S-0.5% 

 Slope). The HydroCAD swales input data for 1.0% diversion berm slope (along the 

 25% slope of the landfill) is contained in Appendix 6B.15.4 (HydroCAD-Swales 

 Input Data (Swale B1S-1.0% Slope)). The HydroCAD swales input data for the 

 largest drainage area at the top  of the landfill (B1T) is shown in Appendix 

 6B.15.5 (HydroCAD-Swales Input Data  (Swale B1T-0.5% & 1.0% Slope)). The 

 HydroCAD input data for drainage area  B1S and B1T is in Appendices 6B.15.6 

 (HydroCAD-Swales Input Data (Drainage Area B1S) and 6B.15.7 (HydroCAD-

 Swales Input Data (Drainage Area B1T)), respectively. Both the 0.5% slope and 

 1.0% diversion berm slopes were modeled with HydroCAD using the NRCS 

 method and the Rational Method. The NRCS method is shown in Appendices 

 6B.15.8 (HydroCAD-Model 25 Year Post Development Diversion Berms (NRCS 
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 Method) and 6B.15.11 (HydroCAD Model 100 Year Post Development 

 Diversion Berms (NRCS Method).  The Rational Method is shown in 

 Appendices 6B.16.9 (HydroCAD-Model 25 Year Post Development Diversion 

 Berms (Rational Method)) and 6B.15.12 (HydroCAD Model 100 Year Post 

 Development Diversion Berms (Rational Method)). A summary of the results is in 

 Appendix 6B.15.10 (Summary of 25 Year Intensity Flow Rates By Rational 

 Method and NRCS Method for Swale Design) and Appendices 6B.15.11 

 (Summary of 100 Year Intensity Flow Rates by Rational Method and NRCS 

 Method for Swale Design) and 6B.15.13 (Summary of 100 Year Intensity Flow 

 Rates by Rational Method and NRCS Method for Swale Design). Cross sections 

 are shown in the model. The analyses demonstrates that a typical diversion berm 

 (swale) 3 ft. tall with 2:1 side slopes flowing at a 1% slope into the chute will suffice 

 for both the 24-hr duration/25 year storm and 100 year storm frequencies with an 

 acceptable velocity of approximately 3.7 ft./sec. (below 5 ft./sec) to prevent  

 erosion and allowable freeboard of at least one foot (1 ft.). 

 

 5.11 SOIL LOSS ESTIMATE FOR FINAL COVER 

 The Revised Universal Soil Loss Equation (RUSLE) for top of slope (4%) and side 

 slope (25%) interim cover and post closure is in Appendix 6B.16.1. The RUSLE is 

 described as follows: 

 

  A= computed soil loss (tons/acre/year) 

  R= the rainfall and runoff factor (unitless) 

  K= the soil erodibility factor (unitless) 

  LS= the topographic factor (unitless) 

  C= the cover and management factor (unitless) 

  P= the support practice factor (unitless) 

 

 Detailed calculations and assumptions are provided in Appendix 6B.16.1 (Revised 

 Universal Soil Loss Equation (RUSLE) for Top of Slope (4%) and Side Slope (25%) 

 Interim Cover & Post Closure. The RUSLE calculation results show that the 

 soil loss is 0.36 tons/acre/year for final conditions at top of slope and 2.39 

 tons/acre/year at the side slope and are both below the allowable 3 tons/acre/year. 

 Also, the soil loss is 2.52 tons/acre/year for interim conditions at top of slope and 

 18.61 tons/acre/year at the side slope and are both below the allowable 50 

 tons/acre/year. 
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6.0 CONCLUSION 

 

 The following conclusions summarize the results of the Facility Surface Water 

 Drainage Report: 

 

 The surface water management system for the proposed City of 

Kingsville Landfill TCEQ Permit MSW 235-C meets or exceeds the 

regulations applicable to stormwater management outlined in Title 

30 of the Texas Administrative Code (30 TAC), Section 330, 

Municipal Solid Waste as outlined in section 1.0 INTRODUCTION. 

 The surface water management plan system provides the required 

conveyance with a minimum of 1 foot of freeboard.  

 It is designed to minimize surface water flow into the working face of 

the landfill and to minimize discharge pollutants. 

 Erosion will be reduced using Best Management Practices. 

Temporary and permanent erosion control measures are provided to 

prevent and reduce sediment generation at the site. 

 Drainage structures (diversion berms (swales), chutes, perimeter 

channels, and collector channels) are designed as a minimum to 

convey peak flow rates from the 25-year, 24-hour storm event. 

 Site development will not significantly alter regional drainage 

patterns. 

 The proposed development will not restrict the flow of the 100-year 

flood, reduce the temporary storage capacity of the floodway or result 

in wash-out of solid waste. 

 All areas of solid waste disposal will be adequately protected from 

the 24 hr duration, 25 year frequency storm event. 

 All stormwater will be retained onsite with the exception of the 

discharge at the northwest corner of the site at detention Pond B. 

Discharge at this location will be less than pre-development flows as 

outlined in section 4.0 SITE PRE-DEVELOPMENT CONDTIONS 

and section 5.0 SITE POST-DEVELOPMENT CONDITIONS. 

  

 The designs, drawings, figures, data, and conclusions described herein are based 

 upon current site conditions and existing information available. This Facility 

 Surface Water Drainage Report (FSWDR) has been prepared for permitting 

 purposes only.  
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Part 630 
National Engineering Handbook

Time of ConcentrationChapter 15

15–8 (210–VI–NEH, May 2010)

Figure 15–4 Velocity versus slope for shallow concentrated flow

Flow type Depth 
(ft)

Manning’s n Velocity equation 
(ft/s)

Pavement and small upland gullies 0.2 0.025 V =20.328(s)0.5

Grassed waterways 0.4 0.050 V=16.135(s)0.5

Nearly bare and untilled (overland flow); and alluvial fans in western mountain 
regions

0.2 0.051 V=9.965(s)0.5

Cultivated straight row crops 0.2 0.058 V=8.762(s)0.5

Short-grass pasture 0.2 0.073 V=6.962(s)0.5

Minimum tillage cultivation, contour or strip-cropped, and woodlands 0.2 0.101 V=5.032(s)0.5

Forest with heavy ground litter and hay meadows 0.2 0.202 V=2.516(s)0.5

Table 15–3 Equations and assumptions developed from figure 15–4
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s = 10 ft/750 ft =0.013
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tc = 937.5 sec/60 sec/min = 15.6 min
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Hanson Professional Services Inc.

Corpus Chrisiti, Texas 78411

4501 Gollihar Rd.

Phone: (361) 814-9900

Offices Nationwide

www.hanson-inc.com

             (800) 677-2831
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FIGURE:

09/12/18

LEGEND:

EXISTING POND A

ELEVATIONS AREA (SF) AREA (AC) PERIMETER

57 324212.86 7.44 2292.64

56 310196.38 7.12 2250.89

55 296319.75 6.80 2209.05

54 282587.03 6.49 2167.18

53 268998.35 6.18 2125.30

52 255380.19 5.86 2075.63

51 237214.05 5.45 2024.29

50 218522.96 5.02 1956.10

49 201992.64 4.64 1894.58

48 185990.18 4.27 1832.75

47 170157.85 3.91 1769.61

46 154666.98 3.55 1699.39

45 139784.84 3.21 1623.30

44 126406.25 2.90 1537.27

43 114109.20 2.62 1447.92

42 102766.37 2.36 1370.62

41  92350.92 2.12 1292.54

40  82487.17 1.89 1216.78

39  74737.41 1.72 1171.54

38  67269.32 1.54 1125.40

37  60148.48 1.38 1064.95

36.75  58430.13 1.34 1049.83

POND B

ELEVATIONS AREA (SF) AREA (AC) PERIMETER

        53 180160.81 4.14 4158.15

        52 167773.82 3.85 4118.62

        51 155458.15 3.57 4094.65

        50 143213.79 3.29 4070.67

        49 131040.75 3.01 4046.70

        48 118939.02 2.73 4022.72

        47 106908.62 2.45 3998.75

EXISTING POND C

ELEVATIONS AREA (SF) AREA (AC) PERIMETER

48 200536.46                   4.60                        2333.43

        47                                  193583.04                   4.44                        2314.65

46 186684.91 4.29 2295.86

45 179842.09 4.13 2277.08

44 173054.56 3.97 2258.30

43 166322.32 3.82 2239.51

42 159645.38 3.66 2220.73

41 153023.74 3.51 2201.94

40 146457.40 3.36 2183.16

39 139946.35 3.21 2164.38

38 133490.60 3.06 2145.59

37 127090.14 2.92 2126.81

36 120744.98 2.77 2108.02

35 114455.12 2.63 2089.24

34 108220.56 2.48 2070.46

33 102041.29 2.34 2051.67

32  95917.31 2.20 2032.89

31  89848.61 2.06 2014.10

STORMWATER LETDOWN

STRUCTURE (TYP.)

7.425 AC

8.009 AC

5.120 AC

12.241 AC

7.489 AC

10.760 AC

7.499 AC

14.884 AC

4.309 AC

8.806 AC

11.506 AC

6.292 AC

10.038 AC

5.249 AC

C
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S
C

C
S

1

6
C

C

5CC
A2-3

C2-3

1
C

C

2
C

C

3.5 AC

9.5 AC

2.690 AC

3.982

 AC

1.48

 AC

1.640 AC

1.00 AC

POND A 25 YEAR

Q in = 235.89 cfs

Q out = No Discharge

POND B 25 YEAR

Q in = 235.89 cfs

Q out = 33.70 cfs

2 x 21" x 128' RCP

P1 (48" RCP CULVERT)

CHUTE C1-4

CHUTE A2-4

CHUTE CC

CHUTE SW-1

OPEN CELL CONCRETE BLOCK

EROSION PROTECTION (TYP.)

EXISTING OFFSITE

DRAINAGE CHANNEL

0.910

 AC

C2-5

A2-2
A2-5

A2-1

1.00 AC

1.00 AC

B1 (5'x4')

BOX CULVERT

B2 (5'x4')

BOX CULVERT

CHUTE SW

CHUTE W

CHUTE NW CHUTE NE

CHUTE E

CHUTE SE-1

CHUTE S

1.00 AC

STORMWATER

RETENTION POND A

7.44 AC±, 20.25FT POND DEPTH

(PAR)

STORMWATER

DETENTION POND B

4.29 AC±, 6FT POND DEPTH

(PBR)

STORMWATER

RETENTION POND C

4.54 AC±, 17FT POND DEPTH

(PCR)

CHUTE P3-1

P2 (18" RCP CULVERT)

CHUTE P2-1

POST INLET No.1

POST INLET No.2

P3 (18" RCP CULVERT)

2-21" RCP CULVERT

POND C 25 YEAR

Q in = 313.19 cfs

Q out = No Discharge
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CHUTE SE

III.6-6B.6.1

PART III, ATTACHMENT 6, APPENDIX 6B.6.1

POST DEVELOPMENT DRAINAGE PLAN-25 YEAR
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Hanson Professional Services Inc.
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4501 Gollihar Rd.
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KINGSVILLE, TEXAS

KLEBERG COUNTY, TEXAS

S

T

A

T

E

OF

T

E

X

A

S

L

I

C

E
N

S

E

D

P

R

O

F

E

S

S

I

O

N
AL

E

N

G

I

N

E

E

R

91790

JOSE C. GARZA

FIGURE:

09/12/18

LEGEND:

FINAL CAP TOTAL

3D SURFACE AREA = 119.63 AC

EXISTING POND A

ELEVATIONS AREA (SF) AREA (AC) PERIMETER

57 324212.86 7.44 2292.64

56 310196.38 7.12 2250.89

55 296319.75 6.80 2209.05

54 282587.03 6.49 2167.18

53 268998.35 6.18 2125.30

52 255380.19 5.86 2075.63

51 237214.05 5.45 2024.29

50 218522.96 5.02 1956.10

49 201992.64 4.64 1894.58

48 185990.18 4.27 1832.75

47 170157.85 3.91 1769.61

46 154666.98 3.55 1699.39

45 139784.84 3.21 1623.30

44 126406.25 2.90 1537.27

43 114109.20 2.62 1447.92

42 102766.37 2.36 1370.62

41  92350.92 2.12 1292.54

40  82487.17 1.89 1216.78

39  74737.41 1.72 1171.54

38  67269.32 1.54 1125.40

37  60148.48 1.38 1064.95

36.75  58430.13 1.34 1049.83

EXISTING POND C

ELEVATIONS AREA (SF) AREA (AC) PERIMETER

48 200536.46                   4.60                        2333.43

        47                                  193583.04                   4.44                        2314.65

46 186684.91 4.29 2295.86

45 179842.09 4.13 2277.08

44 173054.56 3.97 2258.30

43 166322.32 3.82 2239.51

42 159645.38 3.66 2220.73

41 153023.74 3.51 2201.94

40 146457.40 3.36 2183.16

39 139946.35 3.21 2164.38

38 133490.60 3.06 2145.59

37 127090.14 2.92 2126.81

36 120744.98 2.77 2108.02

35 114455.12 2.63 2089.24

34 108220.56 2.48 2070.46

33 102041.29 2.34 2051.67

32  95917.31 2.20 2032.89

31  89848.61 2.06 2014.10

STORMWATER LETDOWN

STRUCTURE (TYP.)

6
C

C

5CC
A2-3

C2-3

1
C

C

2
C

C

P1 (48" RCP CULVERT)

CHUTE C1-4

CHUTE A2-4

CHUTE CC

CHUTE SW-1

OPEN CELL CONCRETE BLOCK

EROSION PROTECTION (TYP.)

EXISTING OFFSITE

DRAINAGE CHANNEL

A2-2
A2-5

A2-1

B1 (5'x4')

BOX CULVERT

B2 (5'x4')

BOX CULVERT

CHUTE SW

CHUTE W

CHUTE NW CHUTE NE

CHUTE E

CHUTE S

STORMWATER

RETENTION POND A

7.44 AC±, 20.25FT POND DEPTH

(PAR)

STORMWATER

DETENTION POND B

4.29 AC±, 6FT POND DEPTH

(PBR)

STORMWATER

RETENTION POND C

4.54 AC±, 17FT POND DEPTH

(PCR)

CHUTE P2-1

CHUTE P3-1

P2 (18" RCP CULVERT)

POST INLET No.1

POST INLET No.2

P3 (18" RCP CULVERT)

2-21" RCP CULVERT

POND A 100 YEAR

Q in = 324.39 cfs

Q out = No Discharge

POND B 100 YEAR

Q in = 331.73 cfs

Q out = 42.46 cfs

2 x 21" x 128' RCP

POND C 100 YEAR

Q in = 446.58 cfs

Q out = No Discharge

POND B

ELEVATIONS AREA (SF) AREA (AC) PERIMETER

        53 180160.81 4.14 4158.15

        52 167773.82 3.85 4118.62

        51 155458.15 3.57 4094.65

        50 143213.79 3.29 4070.67

        49 131040.75 3.01 4046.70

        48 118939.02 2.73 4022.72

        47 106908.62 2.45 3998.75

C
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C2-5

CHUTE C2-4

CHUTE SE-1

CHUTE SE

7.425 AC

8.009 AC

5.120 AC

12.241 AC

7.489 AC

10.760 AC

7.499 AC

14.884 AC

4.309 AC

8.806 AC

11.506 AC

6.292 AC

10.038 AC

5.249 AC

3.5 AC

9.5 AC

2.690 AC

3.982

 AC

1.48

 AC

1.640 AC

1.00 AC

0.910

 AC

1.00 AC

1.00 AC

1.00 AC
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PROPOSED 10' ACCESS
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PROPOSED DRAINAGE

CHANNEL

PROPOSED DRAINAGE
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LETDOWN STRUCTURE (CHUTE)
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LETDOWN STRUCTURE (CHUTE)

SECTOR 1 LINER LIMITS

(PER 1991 GLER)
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CHANNEL LINER
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CHANNEL LINER
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SCALE: NT.S.

SECTION B

SCALE: NT.S.
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SECTION - O PROFILE

Sector-01-Liner Limits

STA:2+21.22

ELEV:54.38

WASTE LOCATION

SECTION - P PROFILE

Sector-01-Liner Limits

STA:2+21.39

ELEV:53.93

WASTE LOCATION

SECTION - R PROFILE

Sector-01-Liner Limits

STA:2+24.97

ELEV:53.23

WASTE LOCATION

SECTION - Q PROFILE

Sector-01-Liner Limits

STA:2+22.45

ELEV:53.41

WASTE LOCATION
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