
















































































































































































































































































































































































































































































































































































































































































































































































 

Biggs & Mathews Environmental D6B.1 TASWA DRF

  Rev 0, February 2025 
  Attachment D6, Appendix D6B 

LEACHATE GENERATION MODEL 

HELP MODEL 

The Hydrologic Evaluation of Landfill Performance (HELP) Model, Version 4.0, was used 
to predict the amount of runoff, evapotranspiration, drainage, leachate collection, and 
percolation through the liner.  The HELP Model is a water balance model that uses climate, 
soil, and landfill design data to perform a solution technique that accounts for the effects 
of surface storage, runoff, recirculation, infiltration, percolation, soil moisture storage, 
evapotranspiration, and lateral drainage. 

The following stages of landfill development were modeled: 

Case 1 – Active face with 10 feet of exposed waste; 3 years 
Case 2 – Daily cover with over 25 feet of waste; 5 years 
Case 3 – Intermediate cover over 50 feet of waste; 10 years 
Case 4 – Intermediate cover over 200 feet of waste; 10 years 
Case 5 – Final cover over 400 feet of waste; 30 years 

 

INPUT PARAMETERS 

The HELP model input parameters for each case are summarized on page D6B.4.  The 
selection of each parameter is briefly described below. 

Evapotranspiration Data 

Default evapotranspiration data for the Whitesboro,Texas area were used in the model.  
The minimum evaporative zone depth selected for Cases 1 and 2 and the medium 
evaporative zone depth was selected for Cases 3, 4 and 5. 

Climate Data 

The climate data used for the HELP model was synthetically generated using climate 
coefficients for the Whitesboro,Texas area.   

Runoff Curve Number 

Default curve numbers were chosen based on the soil data, ground cover, surface slope, 
and slope length of the selected case. 

Erosion Layer 

The erosion layer consists of a 24-inch-thick layer of soils that are capable of sustaining 
vegetation.  Geotechnical information provided in Attachment D5 indicates that CH and 
CL soils will be available for use as erosion layer. 
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Drainage Layer 

The drainage layer will consist of geotextile on topslopes; a geocomposite will be used on 
sideslopes.  Since the sideslopes will not yield as much infiltration into the cover as the 
topslopes, the model reflects the topslope configuration. 

Flexible Membrane Cover 

The flexible membrane cover consists of a 40-mil LLDPE geomembrane.  The cover will be 
installed and tested in accordance with the requirements of Attachment D8 – Final Cover 
Quality Control Plan; therefore, the cover was modeled for good installation quality, one 
defect per acre, and a pinhole density of one-half hole per acre. 

Infiltration Layer 

The infiltration layer consists of an 18-inch-thick layer of compacted clay with hydraulic 
conductivity of 1 x 10-5 cm/sec or less.   

Intermediate Cover 

The intermediate cover consists of a total 12-inch-thick layer of on-site soils.  Geotechnical 
information provided in Attachment D5 indicates that CH and CL soils will be available for 
use as daily and intermediate cover.   

Waste Layers 

Waste layers of 10, 25, 50, 200, and 400 feet were used to represent the stages of landfill 
development.  The bottom two feet of solid waste was modeled as a lateral drainage layer 
to account for leachate movement across the top of the protective cover layer. 

Protective Cover 

The protective cover consists of a 24-inch-thick layer of on-site soils.  Geotechnical 
information provided in Attachment D5 indicates that CH and CL soils will be available for 
use as protective cover.  The top two inches of protective cover was modeled as a barrier 
soil layer to force the model to calculate leachate volume running across the top of 
protective cover into the leachate chimneys. 

Leachate Collection Layer 

The leachate collection layer will consist of a double-sided geocomposite on side slopes 
and a single-sided geocomposite on the floor.  The thickness and hydraulic conductivity 
values are calculated in Attachment D6, Appendix D6A.  The critical slope and drainage 
distance for the leachate collection system were determined from details included in 
Attachment D3. 

Flexible Membrane Liner 

The flexible membrane liner consists of a 60-mil HDPE geomembrane.  The liner will be 
installed and tested in accordance with the requirements of Attachment D7 – Liner Quality 
Control Plan; therefore, the liner was modeled for excellent installation quality, one defect 
per acre, and a pinhole density of one-half hole per acre. 
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Compacted Soil Liner 

The compacted soil layer consists of a 24-inch-thick layer of compacted soil with a 
hydraulic conductivity of 1 x 10-7 cm/sec or less.   

HELP MODEL OUTPUT 

Output files for the HELP model are provided on pages D6B.5 through D6B.34.  The output 
for each case is summarized on page D6B.4. 
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6.5 Testing and Verification 

6.5.1 Manufacturer’s Testing 

The geocomposite manufacturer shall test the geocomposite to assure the quality of the 
geocomposite.  Material property requirements are provided in Section 6.2.1.  Minimum 
manufacturer’s testing requirements are provided in the table below.  The 
manufacturer’s testing shall be conducted at a minimum frequency of 1 test per 100,000 
sf of material.  

Geocomposite Manufacturer’s Tests 

Material Test Standard 

Geotextile Weight ASTM D 5261 

 Apparent Opening Size ASTM D 4751 

 Grab Strength ASTM D 4632 

 Puncture Strength ASTM D 6241 

HDPE Drainage Net Specific Gravity ASTM D 1505 

 Thickness ASTM D 5199 

 Carbon Black ASTM D 4218 

Geocomposite Transmissivity1 ASTM D 4716 
1Transmissivity testing to be conducted under the conditions specified by the GP according to the design conditions 

The geotextile manufacturer shall test the geotextile to assure the quality of the 
geotextile.  Material property requirements are provided in Section 6.2.2.  Minimum 
manufacturer’s testing requirements are provided in the table below.  The 
manufacturer’s testing shall be conducted at a minimum frequency of 1 test per 100,000 
sf of material. 

Geotextile Manufacturer’s Tests 

Test Standard 

Weight ASTM D 5261 

Apparent Opening Size ASTM D 4751 

Grab Strength ASTM D 4632 

Tear Strength ASTM D 4533 

Puncture Strength ASTM D 6241 

 

The leachate piping manufacturer shall provide a certification that the pipe meets the cell 
classification PE345434C in accordance with ASTM D 3350, and the minimum SDR 
rating and perforation schedule shown on the plans and specifications. 
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