Figure I11.15.8: HELP Model Amarillo 8 Summary
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Geosynthetic Clay Liner

Model Amarillo Parameters
(Simulation duration for one year)

Layer Soil Thickness Permeability Initial Final Field Wilting | Porosity
Texture (in) (cm/sec) Moisture | Moisture | Capacity Point
Content Content
1 11 6 0.00006399 0.3100 0.2964 0.3100 0.1870 0.4640
2 18 120 0.00100000 0.2850 0.2841 0.2920 0.0770 0.6710
3 18 120 0.00100000 0.2841 0.2899 0.2920 0.0770 0.6710
4 18 360 0.00100000 0.2900 0.2900 0.2920 0.0770 0.6710
5 18 120 0.00100000 0.2902 0.2502 0.2920 0.0770 0.6710
6 18 240 0.00100000 0.2905 0.2905 0.2920 0.0770 0.6710
7 11 24 0.00006399 0.3100 0.3100 0.3100 0.1870 0.4640
8 20 2 10.000000 0.0100 0.0100 0.0100 0.0050 0.8500
9 35 .06 2.00E-13 - - - - -
10 17 2 3.00E-9 0.7500 0.7500 0.7470 0.4000 0.7500
Assumptions

Synthetic weather generation using normal monthly temperature and precipitation values for Amarillo, TX.
Default City — Amarillo, TX.

Soil texture for daily and protective cover is based on the available on-site soils.

Leaf area index = 0.0 for bare ground.

Evaporative zone depth = 10 inches

Runoff curve number determined by model.

FML placement = good.

FML pinhole density =4 holes / acre.

FML installation defects = 4 holes / acre.

Landfill surface area = 1.0 acre.

Slope of drainage layer = 2% (bottom) = 2% (top)

Maximum length along slope = 700 feet (bottom) = 700 feet (top)

User initialized values for moisture content. Soil moisture content set to field capacity to simulate steady state
conditions. Initial moisture content for waste set to field capacity.

Results
inches/month inches/day
Peak Average Monthly Lateral Drainage (per acre) 0.0000 0.000000
City of Amarillo — Part III, Attachment 15 12 HDR Engineering, Inc.
Landfill Permit Amendment Application December 2005

Version 0




Figure I11.15.9: HELP Model Amarillo 9 Summary
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Geosynthetic Clay Liner
Model Amarillo Parameters
(Simulation duration for one year)
Layer Soil Thickness Permeability Initial Final Field Wilting | Porosity
Texture (in) (cm/sec) Moisture | Moisture | Capacity Point
Content Content
1 11 6 0.00006399 0.3100 | 0.2964 0.3100 0.1870 0.4640
2 18 120 0.00100000 0.2850 0.2841 0.2920 0.0770 0.6710
3 18 120 0.00100000 0.2841 0.2899 0.2920 0.0770 0.6710
4 18 480 0.00100000 0.2900 0.2900 0.2920 0.0770 0.6710
5 18 120 0.00100000 0.2902 0.2902 0.2920 0.0770 0.6710
6 18 240 0.00100000 0.2905 0.2905 0.2920 0.0770 0.6710
7 11 24 0.00006399 0.3100 0.3100 0.3100 0.1870 0.4640
8 20 2 10.000000 0.0100 0.0100 0.0100 0.0050 0.8500
9 35 .06 2.00E-13 - - - - -
10 17 2 3.00E-9 0.7500 0.7500 0.7470 0.4000 0.7500
Assumptions

Synthetic weather generation using normal monthly temperature and precipitation values for Amarillo, TX.
Default City — Amarillo, TX.

Soil texture for daily and protective cover is based on the available on-site soils.

Leaf area index = 0.0 for bare ground.

Evaporative zone depth = 10 inches

Runoff curve number determined by model.

FML placement = good.

FML pinhole density = 4 holes / acre.

FML installation defects = 4 holes / acre.

Landfill surface area = 1.0 acre.

Slope of drainage layer = 2% (bottom) = 2% (top)

Maximum length along slope = 700 feet (bottom) = 700 feet (top)

User initialized values for moisture content. Soil moisture content set to field capacity to simulate steady state
conditions. Initial moisture content for waste set to field capacity.

Results
inches/month inches/day
Peak Average Monthly Lateral Drainage (per acre) 0.0000 0.000000
City of Amarillo — Part II], Attachment 15 13 HDR Engineering, Inc.
Landfill Permit Amendment Application December 2005
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Figure I11.15.10: HELP Model Amarillo 10 Summary
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Model Amarillo Parameters
(Simulation duration for one year)

Layer Soil Thickness Permeability Initial Final Field Wilting | Porosity
Texture (in) (cm/sec) Moisture | Moisture | Capacity Point
Content Content
1 11 6 0.00006399 0.3100 0.2964 0.3100 0.1870 0.4640
2 18 120 0.00100000 0.2850 0.2841 0.2920 0.0770 0.6710
3 18 120 0.00100000 0.2841 0.2899 0.2920 0.0770 0.6710
4 18 600 0.00100000 0.2900 0.2900 0.2920 0.0770 0.6710
5 18 120 0.00100000 0.2902 0.2902 0.2920 0.0770 0.6710
6 18 240 0.00100000 0.2905 0.2905 0.2520 0.0770 0.6710
7 11 24 0.00006399 0.3100 0.3100 0.3100 0.1870 0.4640
8 20 -2 10.000000 0.0100 0.0100 0.0100 0.0050 0.8500
9 35 .06 2.00E-13 - - - - -
10 17 2 3.00E-9 0.7500 0.7500 0.7470 0.4000 0.7500
Assumptions

Synthetic weather generation using normal monthly temperature and precipitation values for Amarillo, TX.
Default City — Amarillo, TX.

Soil texture for daily and protective cover is based on the available on-site soils.

Leaf area index = 0.0 for bare ground.

Evaporative zone depth = 10 inches

Runoff curve number determined by model.

FML placement = good.

FML pinhole density = 4 holes / acre.

FML installation defects = 4 holes / acre.

Landfill surface area = 1.0 acre.

Slope of drainage layer = 2% (bottom) = 2% (top)

Maximum length along slope = 700 feet (bottom) = 700 feet (top)

User initialized values for moisture content. Soil moisture content set to field capacity to simulate steady state
conditions. Initial moisture content for waste set to field capacity.

Results
inches/month inches/day
Peak Average Monthly Lateral Drainage (per acre) 0.0000 0.000000
City of Amarillo — Part III, Attachment 15 14 HDR Engineering, Inc.
Landfill Permit Amendment Application December 2005
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Figure I11.15.11: HELP Model Amarillo 11 Summary
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Geonet Drainage Layer

FML
Geosynthetic Clay Liner
Model Amarillo Parameters
(Simulation duration for one year)
Layer Soil Thickness Permeability Initial Final Field Wilting | Porosity
Texture (in) (cm/sec) Moisture | Moisture | Capacity Point
Content Content
1 11 6 0.00006399 0.3100 0.2564 0.3100 0.1870 0.4640
2 18 120 0.00100000 0.2850 0.2841 0.2920 0.0770 0.6710
3 18 120 0.00100000 0.2841 0.2899 0.2920 0.0770 0.6710
4 18 720 0.00100000 0.2500 0.2900 0.2920 0.0770 0.6710
5 18 120 0.00100000 0.2902 0.2502 0.2920 0.0770 0.6710
6 18 240 0.00100000 0.2905 0.2905 0.2920 0.0770 0.6710
7 11 24 0.00006399 0.3100 0.3100 0.3100 0.1870 0.4640
8 20 2 10.000000 0.0100 0.0100 0.0100 0.0050 0.8500
9 35 .06 2.00E-13 - - - - -
10 17 2 3.00E-9 0.7500 0.7500 0.7470 0.4000 0.7500
Assumptions

Synthetic weather generation using normal monthly temperature and precipitation values for Amarillo, TX.
Default City — Amarillo, TX.

Soil texture for daily and protective cover is based on the available on-site soils.

Leaf area index = 0.0 for bare ground.

Evaporative zone depth = 10 inches

Runoff curve number determined by model.

FML placement = good.

FML pinhole density = 4 holes / acre.

FML installation defects = 4 holes / acre.

Landfill surface area = 1.0 acre.

Slope of drainage layer = 2% (bottom) = 2% (top)

Maximum length along slope = 700 feet (bottom) = 700 feet (top)

User initialized values for moisture content. Soil moisture content set to field capacity to simulate steady state
conditions. Initial moisture content for waste set to field capacity. '

Results
inches/month inches/day
Peak Average Monthly Lateral Drainage (per acre) 0.0000 0.000000
City of Amarillo — Part III, Attachment 15 15 HDR Engineering, Inc.
Landfill Permit Amendment Application December 2005

Version 0




Figure I11.15.12: HELP Model Amarillo 12 Summary
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Model Amarillo Parameters
(Simulation duration for one year)

Layer Soil Thickness Permeability Initial Final Field Wilting | Porosity
Texture (in) (cm/sec) Moisture | Moisture | Capacity Point
Content Content
1 11 6 0.00006399 0.3100 0.2964 0.3100 0.1870 0.4640
2 18 120 0.00100000 0.2850 0.2841 0.2920 0.0770 0.6710
3 18 120 0.00100000 0.2841 0.2899 0.2920 0.0770 0.6710
4 18 840 0.00100000 0.2900 0.2900 0.2920 0.0770 0.6710
5 18 120 0.00100000 0.2902 0.2902 0.2920 0.0770 0.6710
6 18 240 0.00100000 0.2905 0.2905 0.2920 0.0770 0.6710
7 11 24 0.00006399 0.3100 0.3100 0.3100 0.1870 0.4640
8 20 2 10.000000 0.0100 0.0100 0.0100 0.0050 0.8500
9 35 .06 2.00E-13 - - - - -
10 17 2 3.00E-9 0.7500 0.7500 0.7470 0.4000 0.7500
Assumptions

Synthetic weather generation using normal monthly temperature and precipitation values for Amarillo, TX.
Default City — Amarillo, TX.

Soil texture for daily and protective cover is based on the available on-site soils.

Leaf area index = 0.0 for bare ground.

Evaporative zone depth = 10 inches

Runoff curve number determined by model.

FML placement = good.

FML pinhole density = 4 holes / acre.

FML installation defects = 4 holes / acre.

Landfill surface area = 1.0 acre.

Slope of drainage layer = 2% (bottom) = 2% (top)

Maximum length along slope = 700 feet (bottom) = 700 feet (top)

User initialized values for moisture content. Soil moisture content set to field capacity to simulate steady state
conditions. Initial moisture content for waste set to field capacity.

Results
inches/month inches/day
Peak Average Monthly Lateral Drainage (per acre) 0.0000 0.000000
City of Amarillo — Part IIl, Attachment 15 16 HDR Engineering, Inc.
Landfill Permit Amendment Application December 2005
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Figure 111.15.13: HELP Model Amarillo 13 Summary
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Model Amarillo Parameters
(Simulation duration for one year)

Layer Soil Thickness Permeability Initial Final Field Wilting | Porosity
Texture (in) (cm/sec) Moisture | Moisture | Capacity Point
Content Content
1 11 6 0.00006399 0.3100 0.2964 0.3100 0.1870 0.4640
2 18 120 0.00100000 0.2850 0.2841 0.2920 0.0770 0.6710
3 18 120 - 0.00100000 0.2841 0.2899 0.2920 0.0770 0.6710
4 18 960 0.00100000 0.2900 0.2900 0.2920 0.0770 0.6710
5 18 120 0.00100000 0.2902 0.2902 0.2920 0.0770 0.6710
6 18 240 0.00100000 | 0.2905 0.2905 0.2920 0.0770 0.6710
7 11 24 0.00006399 0.3100 0.3100 0.3100 0.1870 0.4640
8 20 2 10.000000 0.0100 0.0100 0.0100 0.0050 0.8500
9 35 .06 2.00E-13 - - - - -
10 17 2 3.00E-9 0.7500 0.7500 0.7470 0.4000 0.7500
Assumptions

Synthetic weather generation using normal monthly temperature and precipitation values for Amarillo, TX.
Default City — Amarillo, TX.

Soil texture for daily and protective cover is based on the available on-site soils.

Leaf area index = 0.0 for bare ground.

Evaporative zone depth = 10 inches

Runoff curve number determined by model.

FML placement = good.

FML pinhole density = 4 holes / acre.

FML installation defects = 4 holes / acre.

Landfill surface area = 1.0 acre.

Slope of drainage layer = 2% (bottom) = 2% (top)

Maximum length along slope = 700 feet (bottom) = 700 feet (top)

User initialized values for moisture content. Soil moisture content set to field capacity to simulate steady state
conditions. Initial moisture content for waste set to field capacity.

Results
inches/month inches/day
Peak Average Monthly Lateral Drainage (per acre) 0.0000 0.000000
City of Amarillo — Part III, Attachment 15 17 HDR Engineering, Inc.
Landfill Permit Amendment Application December 2005
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Figure I11.15.14: HELP Model Amarillo 14 Summary
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Geosynthetic Clay Liner

Model Amarillo Parameters
(Simulation duration for one year)

Layer Soil Thickness Permeability Initial Final Field Wilting | Porosity
Texture (in) (cm/sec) Moisture | Moisture | Capacity Point
Content Content
1 11 6 0.00006399 0.3100 0.2964 0.3100 0.1870 0.4640
2 18 120 0.00100000 0.2850 0.2841 0.2920 0.0770 0.6710
3 18 120 0.00100000 0.2841 0.2899 0.2920 0.0770 0.6710
4 18 1080 0.00100000 0.2900 0.2900 0.2920 0.0770 0.6710
5 18 120 0.00100000 0.2902 0.2902 0.2920 0.0770 0.6710
6 18 240 0.00100000 0.2905 0.2905 0.2920 0.0770 0.6710
7 11 24 0.00006399 0.3100 0.3100 0.3100 0.1870 0.4640
8 20 2 10.000000 0.0100 0.0100 0.0100 0.0050 0.8500
9 35 .06 2.00E-13 - - - - -
10 17 2 3.00E-9 0.7500 0.7500 0.7470 0.4000 0.7500
Assumptions

Synthetic weather generation using normal monthly temperature and precipitation values for Amarillo, TX.
Default City — Amarillo, TX.

Soil texture for daily and protective cover is based on the available on-site soils.

Leaf area index = 0.0 for bare ground.

Evaporative zone depth = 10 inches

Runoff curve number determined by model.

FML placement = good.

FML pinhole density = 4 holes / acre.

FML installation defects = 4 holes / acre.

Landfill surface area = 1.0 acre.

Slope of drainage layer = 2% (bottom) = 2% (top)

Maximum length along slope = 700 feet (bottom) = 700 feet (top)

User initialized values for moisture content. Soil moisture content set to field capacity to simulate steady state
conditions. Initial moisture content for waste set to field capacity.

Results
inches/month inches/day
Peak Average Monthly Lateral Drainage (per acre) 0.0000 0.000000
City of Amarillo — Part ITI, Attachment 15 18 HDR Engineering, Inc.
Landfill Permit Amendment Application December 2005
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Figure I11.15.15: HELP Model Amarillo 15 Summary
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Geosynthetic Clay Liner

Model Amarillo Parameters
(Simulation duration for one year)

Layer Soil Thickness Permeability Initial Final Field Wilting | Porosity
Texture (in) (cm/sec) Moisture | Moisture | Capacity Point
Content Content
1 11 6 0.00006399 0.3100 0.2964 0.3100 0.1870 0.4640
2 18 120 0.00100000 0.2850 0.2841 0.2920 0.0770 0.6710
3 18 120 0.00100000 0.2841 0.2899 0.2920 0.0770 0.6710
4 18 1200 0.00100000 0.2900 0.2900 0.2920 0.0770 0.6710
5 18 120 0.00100000 0.2902 0.2902 0.2920 0.0770 0.6710
6 18 240 0.00100000 0.2905 0.2905 0.2920 0.0770 0.6710
7 11 24 0.00006399 0.3100 0.3100 0.3100 0.1870 0.4640
8 20 2 10.000000 0.0100 0.0100 0.0100 0.0050 0.8500
9 35 .06 2.00E-13 - - - - -
10 17 2 3.00E-9 0.7500 0.7500 0.7470 0.4000 0.7500
Assumptions

Synthetic weather generation using normal monthly temperature and precipitation values for Amarillo, TX.
Default City — Amarillo, TX.

Soil texture for daily and protective cover is based on the available on-site soils.

Leaf area index = 0.0 for bare ground.

Evaporative zone depth = 10 inches

Runoff curve number determined by model.

FML placement = good.

FML pinhole density = 4 holes / acre.

FML installation defects = 4 holes / acre.

Landfill surface area = 1.0 acre.

Slope of drainage layer = 2% (bottom) = 2% (top)

Maximum length along slope = 700 feet (bottom) = 700 feet (top)

User initialized values for moisture content. Soil moisture content set to field capacity to simulate steady state
conditions. Initial moisture content for waste set to field capacity.

Results

inches/month inches/day

Peak Average Monthly Lateral Drainage (per acre) 0.0000 0.000000

City of Amarillo — Part III, Attachment 15 19
Landfill Permit Amendment Application

HDR Engineering, Inc.
December 2005
Version 0




Figure I11.15.16: HELP Model Amarillo 16 Summary
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Model Amarillo Parameters
(Simulation duration for one year)
Layer Soil Thickness Permeability Initial Final Field Wilting | Porosity
Texture (in) (cm/sec) Moisture | Moisture | Capacity Point
Content Content
1 11 6 0.00006399 0.3100 0.2964 0.3100 0.1870 0.4640
2 18 120 0.00100000 0.2850 0.2841 0.2920 0.0770 0.6710
3 18 120 0.00100000 0.2841 0.2899 0.2920 0.0770 0.6710
4 18 1320 0.00100000 0.2900 0.2500 0.2920 0.0770 0.6710
5 18 120 0.00100000 0.2902 0.2902 0.2920 0.0770 0.6710
6 18 240 0.00100000 0.2905 0.2905 0.2920 0.0770 0.6710
7 11 24 0.00006399 0.3100 0.3100 0.3100 0.1870 0.4640
8 20 2 10.000000 0.0100 0.0100 0.0100 0.0050 0.8500
9 35 .06 2.00E-13 - - - - -
10 17 2 3.00E-9 0.7500 0.7500 0.7470 0.4000 0.7500
Assumptions

Synthetic weather generation using normal monthly temperature and precipitation values for Amarillo, TX.
Default City — Amarillo, TX.

Soil texture for daily and protective cover is based on the available on-site soils.

Leaf area index = 0.0 for bare ground.

Evaporative zone depth = 10 inches

Runoff curve number determined by model.

FML placement = good.

FML pinhole density = 4 holes / acre.

FML installation defects = 4 holes / acre.

Landfill surface area = 1.0 acre.

Slope of drainage layer = 2% (bottom) = 2% (top)

Maximum length along slope = 700 feet (bottom) = 700 feet (top)

User initialized values for moisture content. Soil moisture content set to field capacity to simulate steady state
conditions. Initial moisture content for waste set to field capacity.

Results

inches/month inches/day

Peak Average Monthly Lateral Drainage (per acre) 0.0000 0.000000

City of Amarillo — Part I, Attachment 15 20
Landfill Permit Amendment Application

HDR Engineering, Inc.
December 2005
Version 0




Figure IT1.15.17: HELP Model Amarillo 17 Summary
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Geosynthetic Clay Liner
Model Amarillo Parameters
(Simulation duration for one year)
Layer Soil Thickness Permeability Initial Final Field Wilting | Porosity
.| Texture (in) (cm/sec) Moisture | Moisture Capacity Point
Content Content
1 11 6 0.00006399 0.3100 0.2964 0.3100 0.1870 0.4640
2 18 120 0.00100000 0.2850 0.2841 0.2920 0.0770 0.6710
3 18 120 0.00100000 0.2841 0.2899 0.2920 0.0770 0.6710
4 18 1440 0.00100000 0.2900 0.2900 0.2920 0.0770 0.6710
5 18 120 0.00100000 0.2902 0.2902 0.2920 0.0770 0.6710
6 18 240 0.00100000 0.2905 0.2905 0.2920 0.0770 0.6710
7 11 24 0.00006399 0.3100 0.3100 0.3100 0.1870 0.4640
8 20 2 10.000000 0.0100 0.0100 0.0100 0.0050 0.8500
9 35 .06 2.00E-13 - - - - -
10 17 2 3.00E-9 0.7500 0.7500 0.7470 0.4000 0.7500
Assumptions

Synthetic weather generation using normal monthly temperature and precipitation values for Amarillo, TX.
Default City — Amarillo, TX.

Soil texture for daily and protective cover is based on the available on-site soils.

Leaf area index = 0.0 for bare ground.

Evaporative zone depth = 10 inches

Runoff curve number determined by model.

FML placement = good.

FML pinhole density = 4 holes / acre.

FML installation defects = 4 holes / acre.

Landfill surface area = 1.0 acre.

Slope of drainage layer = 2% (bottom) = 2% (top)

Maximum length along slope = 700 feet (bottom) = 700 feet (top)

User initialized values for moisture content. Soil moisture content set to field capacity to simulate steady state
conditions. Initial moisture content for waste set to field capacity.

Results

inches/month inches/day

Peak Average Monthly Lateral Drainage (per acre) 0.0000 0.000000

City of Amarillo — Part ITI, Attachment 15 21
Landfill Permit Amendment Application

HDR Engineering, Inc.
December 2005
Version 0




Figure I11.15.18: HELP Model Amarillo 18 Summary
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Geosynthetic Clay Liner
Model Amarillo Parameters
(Simulation duration for one year)
Layer Soil Thickness Permeability Initial Final Field Wilting | Porosity
Texture (in) (cm/sec) Moisture | Moisture Capacity Point
Content Content
1 11 6 0.00006399 0.3100 0.2964 0.3100 0.1870 0.4640
2 18 120 0.00100000 0.2850 0.2841 0.2920 0.0770 0.6710
3 18 120 0.00100000 0.2841 0.2899 0.2920 0.0770 0.6710
4 18 1560 0.00100000 0.2900 0.2900 0.2920 0.0770 0.6710
5 18 120 0.00100000 0.2902 0.2902 0.2520 0.0770 0.6710
6 18 240 0.00100000 0.2905 0.2905 0.2920 0.0770 0.6710
7 11 24 0.00006399 0.3100 0.3100 0.3100 0.1870 0.4640
8 20 2 10.000000 0.0100 0.0100 0.0100 0.0050 0.8500
9 35 .06 2.00E-13 - - - - -
10 17 2 3.00E-9 0.7500 0.7500 0.7470 0.4000 0.7500
Assumptions

Synthetic weather generation using normal monthly temperature and precipitation values for Amarillo, TX.
Default City — Amarillo, TX.

Soil texture for daily and protective cover is based on the available on-site soils.

Leaf area index = 0.0 for bare ground.

Evaporative zone depth = 10 inches

Runoff curve number determined by model.

FML placement = good.

FML pinhole density = 4 holes / acre.

FML installation defects = 4 holes / acre.

Landfill surface area = 1.0 acre.

Slope of drainage layer = 2% (bottom) = 2% (top)

Maximum length along slope = 700 feet (bottom) = 700 feet (top)

User initialized values for moisture content. Soil moisture content set to field capacity to simulate steady state
conditions. Initial moisture content for waste set to field capacity.

Results
inches/month inches/day
Peak Average Monthly Lateral Drainage (per acre) 0.0000 0.000000
City of Amarillo - Part ITI, Attachment 15 22 HDR Engineering, Inc.
Landfill Permit Amendment Application December 2005

Version 0




Figure I11.15.19: HELP Model Amarillo 19 Summary
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Geosynthetic Clay Liner

Model Amarillo Parameters
(Simulation duration for one year)

Layer Soil Thickness Permeability Initial Final Field Wilting | Porosity
Texture (in) (cm/sec) Moisture | Moisture | Capacity Point
Content Content
1 11 6 0.00006399 0.3100 0.2964 0.3100 0.1870 0.4640
2 18 120 0.00100000 0.2850 0.2841 0.2920 0.0770 0.6710
3 18 120 0.00100000 0.2841 0.2899 0.2920 0.0770 0.6710
4 18 1680 0.00100000 0.2900 0.2500 0.2920 0.0770 0.6710
5 18 120 0.00100000 0.2902 0.2902 0.2920 0.0770 0.6710
6 18 240 0.00100000 0.2905 0.2905 0.2920 0.0770 0.6710
7 11 24 0.00006399 0.3100 0.3100 0.3100 0.1870 0.4640
8 20 2 10.000000 0.0100 0.0100 0.0100 0.0050 0.8500
9 35 .06 2.00E-13 - - - - -
10 17 2 3.00E-9 0.7500 0.7500 0.7470 0.4000 0.7500
Assumptions

Synthetic weather generation using normal monthly temperature and precipitation values for Amarillo, TX.
Default City — Amarillo, TX.

Soil texture for daily and protective cover is based on the available on-site soils.

Leaf area index = 0.0 for bare ground.

Evaporative zone depth = 10 inches

Runoff curve number determined by model.

FML placement = good.

FML pinhole density = 4 holes / acre.

FML installation defects =4 holes / acre.

Landfill surface area = 1.0 acre.

Slope of drainage layer = 2% (bottom) = 2% (top)

Maximum length along slope = 700 feet (bottom) = 700 feet (top)

User initialized values for moisture content. Soil moisture content set to field capacity to simulate steady state
conditions. Initial moisture content for waste set to field capacity.

Results
inches/month inches/day
Peak Average Monthly Lateral Drainage (per acre) 0.0000 0.000000
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Figure IT1.15.20: HELP Model Amarillo 20 Summary

Landfill Cross Section

6” Daily Cover

120” Waste

120” Waste

1800 Waste

120” Waste

240” Waste

24" Protective Cover Soil

Geonet Drainage Layer

FML

Geosynthetic Clay Liner

Model Amarillo Parameters
(Simulation duration for one year)

Layer Soil Thickness Permeability Initial Final Field Wilting | Porosity
Texture (in) (cm/sec) Moisture | Moisture Capacity Point
Content Content
1 11 6 - | 0.00006399 03100 | 0.2964 0.3100 0.1870 0.4640
2 18 120 0.00100000 0.2850 0.2841 0.2920 0.0770 0.6710
3 18 120 0.00100000 0.2841 0.2899 0.2920 0.0770 0.6710
4 18 1800 0.00100000 0.2900 0.2500 0.2920 0.0770 0.6710
5 18 120 0.00100000 0.2902 0.2902 0.2920 0.0770 0.6710
6 18 240 0.00100000 0.2905 0.2905 0.2920 0.0770 0.6710
7 11 24 0.00006399 0.3100 0.3100 0.3100 0.1870 0.4640
8 20 2 10.000000 0.0100 0.0100 0.0100 0.0050 0.8500
9 35 .06 2.00E-13 - - - - -
10 17 2 3.00E-9 0.7500 0.7500 0.7470 0.4000 0.7500
Assumptions

Synthetic weather generation using normal monthly temperature and precipitation values for Amarillo, TX.
Default City — Amarillo, TX.

Soil texture for daily and protective cover is based on the available on-site soils.

Leaf area index = 0.0 for bare ground.

Evaporative zone depth = 10 inches

Runoff curve number determined by model.

FML placement = good.

FML pinhole density = 4 holes / acre.

FML installation defects = 4 holes / acre.

Landfill surface area = 1.0 acre.

Slope of drainage layer = 2% (bottom) = 2% (top)

Maximum length along slope = 700 feet (bottom) = 700 feet (top)

User initialized values for moisture content. Soil moisture content set to field capacity to simulate steady state
conditions. Initial moisture content for waste set to field capacity.

Results
inches/month inches/day
Peak Average Monthly Lateral Drainage (per acre) 0.0000 0.000000
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Figure I11.15.21: HELP Model Amarillo 21 Summary

Landfill Cross Section

6” Daily Cover

120” Waste

120” Waste

1920 Waste

120” Waste

240” Waste

24” Protective Cover Soil

Geonet Drainage Layer

FML

Geosynthetic Clay Liner

Model Amarillo Parameters
(Simulation duration for one year)

Layer Soil Thickness Permeability Initial Final Field Wilting | Porosity
Texture (in) (cm/sec) Moisture | Moisture | Capacity Point |
Content Content
1 11 6 0.00006399 0.3100 0.2964 0.3100 0.1870 0.4640
2 18 120 0.00100000 0.2850 0.2841 0.2920 0.0770 0.6710
3 18 120 0.00100000 0.2841 0.2899 0.2920 0.0770 0.6710
4 18 1920 0.00100000 0.2900 0.2900 0.2920 0.0770 0.6710
5 18 120 0.00100000 0.2902 0.2902 0.2920 0.0770 0.6710
6 18 240 0.00100000 0.2905 0.2905 0.2920 0.0770 0.6710
7 11 24 0.00006399 0.3100 0.3100 0.3100 0.1870 0.4640
8 20 2 10.000000 0.0100 0.0100 0.0100 0.0050 0.8500
9 35 .06 2.00E-13 - - - - -
10 17 2 3.00E-9 0.7500 0.7500 0.7470 0.4000 0.7500
Assumptions

Synthetic weather generation using normal monthly temperature and precipitation values for Amarillo, TX.
Default City — Amarillo, TX.

Soil texture for daily and protective cover is based on the available on-site soils.

Leaf area index = 0.0 for bare ground.

Evaporative zone depth = 10 inches

Runoff curve number determined by model.

FML placement = good.

FML pinhole density = 4 holes / acre.

FML installation defects = 4 holes / acre.

Landfill surface area = 1.0 acre.

Slope of drainage layer = 2% (bottom) = 2% (top)

Maximum length along slope = 700 feet (bottom) = 700 feet (top)

User initialized values for moisture content. Soil moisture content set to field capacity to simulate steady state
conditions. Initial moisture content for waste set to field capacity.

Results
inches/month inches/day
Peak Average Monthly Lateral Drainage (per acre) 0.0000 0.000000
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Figure I11.15.22: HELP Model Amarillo 22 Summary

Landfill Cross Section

6” Daily Cover

54" Waste

120” Waste

2040” Waste

120 Waste

240” Waste

24” Protective Cover Soil

Geonet Drainage Layer

FML

Geosynthetic Clay Liner

Model Amarillo Parameters
(Simulation duration for one year)

Layer Soil Thickness Permeability Initial Final Field Wilting | Porosity
Texture (in) (cm/sec) Moisture | Moisture | Capacity Point
Content Content
1 11 6 0.00006399 0.3100 0.2964 0.3100 0.1870 0.4640
2 18 54 0.00100000 0.2850 0.2772 0.2920 0.0770 0.6710
3 18 120 0.00100000 0.2841 0.2901 0.2920 0.0770 0.6710
4 18 2040 0.00100000 0.2900 0.2901 0.2920 0.0770 0.6710
5 18 120 0.00100000 0.2902 0.2902 0.2920 0.0770 0.6710
6 18 240 0.00100000 0.2905 0.2905 0.2920 0.0770 0.6710
7 11 24 0.00006399 0.3100 0.3100 0.3100 0.1870 0.4640
8 20 2 10.000000 0.0100 0.0100 0.0100 0.0050 0.8500
9 35 .06 2.00E-13 - - - - -
10 17 2 3.00E-9 0.7500 0.7500 0.7470 0.4000 0.7500
Assumptions

Synthetic weather generation using normal monthly temperature and precipitation values for Amarillo, TX.

Default City — Amarillo, TX.
Soil texture for daily and protective cover is based on the available on-site soils.

Leaf area index = 0.0 for bare ground.

Evaporative zone depth = 10 inches

Runoff curve number determined by model.

FML placement = good.

FML pinhole density = 4 holes / acre.

FML installation defects = 4 holes / acre.

Landfill surface area = 1.0 acre.

Slope of drainage layer = 2% (bottom) = 2% (top)

Maximum length along slope = 700 feet (bottom) = 700 feet (top)
User initialized values for moisture content. Soil moisture content set to field capacity to simulate steady state
conditions. Initial moisture content for waste set to field capacity.

Results

inches/month inches/day

Peak Average Monthly Lateral Drainage (per acre) 0.0000 0.000000

HDR Engineering, Inc.
December 2005
Version 0
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3.2 Estimated Life

The life of each cell area was estimated prior to running the HELP Model. The average waste
deposition rate at the site is ranges from 900 to 1,000 tons per day. Based on this rate of fill, a
ten-foot thick lift of waste could be placed in a given sector in approximately one year.
Therefore, 120 inches of waste was input into the HELP Model for the first year’s run with

subsequent 120-inch lifts added each year until no leachate generation was calculated.

Based on the results of the modeling, leachate generation ceased at year two. Therefore, the
Jeachate generated for year one was applied to the size of the cells to determine the peak amount

of leachate expected at the sump.

The estimated available volume for each cell and the estimated waste deposition rate was used to
determine the estimated life of the cells. The estimated life and height of fill was used as input

data to the HELP Model for determining the leachate generation of the sump area over time.

3.3 HELP Model

The HELP Model requires three types of input data, including climatological, soil and general
design data. The Model synthetically generates a table of precipitation values if actual data are
not available. The first step in the modeling process is to establish the climatological (rainfall)
and temperature data. The synthetic precipitation option, which provides up to 100 years of
background rainfall data, was utilized for the facility. The program provides a table of default
cities from each of the 50 states. In this case, Amarillo, Texas was selected as the default city.
The normal rainfall and temperature data were obtained from NOAA, Climatography of the
United States Report No. 81, for 1961-1990. The average annual rainfall for Amarillo as given in
the NOAA documentation is 19.10 inches. The synthetic generator produced 30 years of

meteorological data.

The next step in running the program is to establish the soil data. Table 4, included in the

Version 3.07 HELP Model user's manual, provides default values for 42 soil, waste and
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geosynthetic materials. These default values (moisture content, field capacity, wilting point,
porosity and hydraulic conductivity) were used to describe the proposed landfill development.
The moisture content for waste has been reported in literature to range between 15 and 40
percent, with a typical value of 20 percent (Tchobanoglous, et al; 1997). According to Dr. Paul
Schroeder (developer of the HELP Model), the typical value for moisture content of waste is
actually between 8 and 20 percent on a volumetric basis, with a mean value of 12 percent. For

conservative values, the initial moisture content for the waste layer was set at 28.5 percent.

The last category of input data required for running the program is the general site design data.
This information includes the SCS runoff curve number, vegetative soil type, slope of drainage
layer, and maximum length along the slope. These input parameters are listed in Figures [I1.15.1

through I11.15.22.

3.4  InputData

The first HELP Model run was based on an initial lift of waste, daily cover, and the bottom liner
system. The first run was modeled for one year, which is the minimum time increment provided
in the model. A thickness of ten feet was selected for the first lift of waste. Figure III.15.1 shows
the assumptions used for the initial lift of waste and in Model AMYRI1 in Appendix 15A..

For the second run of the HELP Model, an additional lift of waste was added and covered with
six inches of daily cover as shown on Figure II1.15.2 (Model AMYR2). With the exception of
the daily cover soil, the initial moisture contents used for each layer of Model AMYR2 were the
final moisture contents of Model AMYRI. The successive lifts were modeled in a similar
manner, which expedites the attenuation of the leachate generation toward a conservative, steady
state condition. This process was repeated on an annual basis as the sequence of development,
available airspace and waste deposition rates dictated. The final run after model year twenty two
was run with the proposed final cover system utilizing the full thirty years of synthetically
generated rainfall data. Figures II1.15.1 through II.15.24 describe the landfill cross-sections,
assumptions and results for each model. The HELP Model printouts are provided in Appendix

15A of Attachment 15.
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3.5 Results

Table II1.15.1 summarizes predicted the leachate generation for each sump area.

Table I11.15.1: Prediction of Leachate Generation

Cell Acres acrf—lion‘/vday l;l;;v Comment

1 60.2 0.34 9,212 Partially filled

47.7 0.16 4,397 Partially filled

3 21.1 0.26 7,068 Partially filled

4a 54.7 0.30 8,263 Partially filled

4b 30.8 0.27 7,466 Partially filled
5 48.9 0.32 8,636 Not constructed
6 15.1 0.09 2,554 Not constructed
7 19.8 0.13 3,428 Not constructed
8 17.4 0.11 2,994 Not constructed
9 46.5 0.30 8,021 Not constructed
10 43.1 0.23 6,360 Not constructed
11 66.9 0.42 11,400 Not constructed
12 53.1 0.34 9,171 Not constructed

Peak average monthly drainage = 0.1899 in/month
Peak average daily drainage = 0.0063 in/day

This table depicts the HELP-estimated lateral drainage rate in inches per day for each sump,
which was based on the greatest total monthly value for the year (reported as “average monthly”
by the model) divided by 30 days per month. The HELP modeling further indicates that once ten

feet of waste is in place, no further leachate will be generated.
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Table ITI.15.2
Amarillo Landfill
HELP v3.07 Model Summary - Cells 1 - 12

qpeak avg | qdaily Cell No. and Area (acres Q
Model Name |Time (yrs)} month | month/30 1 2 3 4A 4B 10 11 12 9 6 7 8 5 year /day) | Cell 1 Cell 2 Cell3 | CelldA | Cell4B | Cell10 | Cell1l | Cell12 | Cell9 Cell 6 Cell 7 Cell 8 Cell 5
0 Acres 60.2 47.7 21.1 54.7 30.8 43.10 66.9 53.1 46.5 15.1 19.8 17.4 48.9
AMYRI1 1 0.1899 0.0063]  0.0063 1 10348 10348
AMYR2 2 0.0000 0.0000]  0.0000 2 0 0
AMYR3 3 0.0000 0.0000]  0.0000 3 0 0
AMYR4 4 0.0000 0.0000{ _ 0.0000f  0.0063 4 8200 0 8200
AMYRS5 5 0.0000 0.0000{  0.0000{  0.0000 5 0 0 0
AMYR6 6 0.0000 0.0000{ 0.0000{ 0.0000{ 0.0063 6 3627 0 0 3627
AMYR7 7 0.0000 0.0000{ 0.0000f 0.0000]  0.0000 7 0 0 0 0
AMYRS 8 0.0000 0.0000]  0.0000{ 0.0000]  0.0000 8 0 0 0 0
AMYRS 9 0.0000 0.0000]  0.0000{ 0.0000]  0.0000 9 0 0 0 0
AMYR10 10 0.0000 0.0000]  0.0000{ 0.0000{ 0.0000] 0.0063 10 9403 0 0 0 9403
AMYRI1 11 0.0000 0.0000]  0.0000{ 0.0000{ 0.0000] 0.0000 11 0 0 0 0 0
AMYRI12 12 0.0000 0.0000]  0.0000{ 0.0000{ 0.0000} 0.0000 12 0 0 0 0 0
AMYRI13 13 0.0000 0.0000]  0.0000]  0.0000{ 0.0000] 0.0000 13 0 0 0 0) 0
AMYR14 14 0.0000 0.0000]  0.0000] 0.0000{ 0.0000] 0.0000] 0.0063 14 5294 0 0 0 0 5294
AMYRI15 15 0.0000 0.0000]  0.0000] 0.0000{ 0.0000] 0.0000} 0.0000 15 0 0 0 0 0 0
AMYR16 16 0.0000 0.0000)  0.0000}  0.0000f 0.0000{ 0.0000f 0.0000 16 0 0 0 0 0 0
AMYR17 17 0.0000 0.0000}]  0.0000]  0.0000f 0.0000] 0.0000] 0.0000] 0.0063 17 7409 0 0 0 0 0 7409
AMYR18 18 0.0000 0.0000]  0.0000]  0.0000] 0.0000] 0.0000] 0.0000{ 0.0000 18 0 0 0 0 0 0 0
AMYRI19 19 0.0000 0.0000]  0.0000]  0.0000f 0.0000] 0.0000] 0.0000]  0.0000; 19 0 0 0 0 0 0 0
AMYR20 20 0.0000 0.0000]  0.0000] 0.0000f 0.0000] 0.0000] 0.0000f 0.0000] 0.0063 20 11500 0 0 0 0 0 0 11500
AMYR21 21 0.0000 0.0000{  0.0000{ 0.0000{ 0.0000] 0.0000{ 0.0000}] 0.0000{ 0.0000 21 0 0 0 0 0 0 0 0
AMYR22 22 0.0000 0.0000{  0.0000{ 0.0000] 0.0000] 0.0000] 0.0000f 0.0000] 0.0000 22 0 0 0 0 0 0 0 0
AMFCALT 23 0.0000 0.0000]  0.0000{ 0.0000{ 0.0000f 0.0000] 0.0000] 0.0000] 0.0000] 0.0063 23 9128 0 0 0 0 0 0 0 9128
AMFCALT 24 0.0000 0.0000]  0.0000) 0.0000{ 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000 24 0 0 0 0 0 0 0 0 0
AMFCALT 25 0.0000 0.0000]  0.0000} 0.0000] 0.0000] 0.0000] 0.0000] 0.0000{ 0.0000] 0.0000 25 0 0 0 0 0 0 0 0 0
AMFCALT 26 0.0000 0.0000]  0.0000f 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000 26 0 0 0 0 0 0 0 0 0
AMFCALT 27 0.0000 0.0000]  0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0063 27, 7993 0 0 0 0 0 0 0 0 7993
AMFCALT 28 0.0000 0.0000]  0.0000] 0.0000] 0.0000] 0.0000}] 0.0000{ 0.0000{ 0.0000] 0.0000f 0.0000 28 0 0 0 0 0 0 0 0 0 0
AMFCALT 29 0.0000 0.0000]  0.0000] 0.0000] 0.0000] 0.0000} 0.0000{ 0.0000{ 0.0000] 0.0000f 0.0000 29 0 0 0 0 0 0 0 0 0 0
AMFCALT 30, 0.0000 0.0000f  0.0000f 0.0000) 0.0000] - 0.0000] 0.0000{ 0.0000f 0.0000] ©0.0000} 0.0000] 0.0063 30 2596 0 0 0 0 0 0 0 0 0 2596
AMFCALT 31 0.0000 0.0000]  0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000f 0.0000] 0.0000| 31 0 0 0 0 0 0 0 0 0 0 0
AMFCALT 32 0.0000 0.0000]  0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000f ©0.0000] 0.0000{ 0.0000] 0.0000 32 0 0 0 0 0 0 0 0 0 0 0
AMFCALT 33 0.0000 0.0000]  0.0000] ~ 0.0000f 0.0000] 0.0000] 0.0000] 0.0000] 0.0000{ 0.0000{ 0.0000] 0.0000 33 0 0 0 0 0 0 0 0 0 0 0
AMFCALT 34 0.0000 0.0000]  0.0000] 0.0000f 0.0000] 0.0000] 0.0000] 0.0000] 0.0000{ 0.0000] 0.0000} 0.0000{ 0.0063 34 3404 0 0 0 0 0 0 0, 0 0 0 3404
AMFCALT 35 0.0000 0.0000}]  0.0000] 0.0000f 0.0000] 0.0000] 0.0000] 0.0000] 0.0000{ 0.0000] 0.0000f 0.0000{ 0.0000 35 0 0 0 0 0 0 0 0 0 0 0 0
AMFCALT 36 0.0000 0.0000]  0.0000]  0.0000f 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000 36 0 0 0 0 0 0 0 0 0 0 0 0
AMFCALT 37 0.0000 0.0000]  0.0000{ 0.0000f 0.0000{ 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0063 37 2991 0 0 0 0 0 0 0 0 0 0 0 2991
AMFCALT 38 0.0000 0.0000]  0.0000{ 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] ©0.0000{ 0.0000] 0.0000] 0.0000 38 0 0 0 0 0 0 0 0 0 0 0 0 0
AMFCALT 39 0.0000 0.0000]  0.0000{ 0.0000{ 0.0000] 0.0000] 0.0000f 0.0000] 0.0000] 0.0000] 0.0000] 0.0000j 0.0000]  0.0000 39 0 0 0 0 0 0 0 0 0 0 0 0 0
AMFCALT 40 0.0000 0.0000{  0.0000] 0.0000{ 0.0000] 0.0000] 0.0000§ 0.0000] 0.0000] 0.0000}] 0.0000{ 0.0000] 0.0000] 0.0000 40 0 0 0 0 0 0 0 0, 0 0 0 0 0
AMFCALT 41 0.0000 0.0000] 0.0000] 0.0000{ 0.0000] 0.0000] 0.0000] 0.0000f 0.0000] 0.0000f 0.0000] 0.0000§ 0.0000] 0.0000] 0.0063 41 8406 0 0 0 0 0 0 0 0 0 0 0 0 8406,
AMFCALT 42 0.0000 0.0000{ 0.0000] 0.0000] 0.0000] 0.0000] 0.0000] 0.0000} 0.0000] 0.0000] 0.0000] 0.0000f 0.0000f 0.0000] 0.0000 42 0| 0 0 0| 0 0 0 0 0 0 0 0 0 0|
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Figure I11.15.27: Leachate Generation by Cell
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4.0 LEACHATE COLLECTION AND MANAGEMENT SYSTEM

The leachate collection and management system is designed to ensure that the leachate head on the liner

is not greater than one foot (30 cm). The final leachate collection and management system consists of six

main components, as follows:

Drainage layer

Headers

Sumps, pumps, and risers
Leachate conveyance
Storage

Treatment and disposal

This system will collect and remove leachate from the landfill, minimize head buildup on the composite
liner, and effectively manage leachate to its disposal point. Specific details of the leachate collection

system can be seen on Figures III.1.5 and III.1.6.

4.1 Drainage Layer

The drainage layer is placed above the composite liner to allow leachate to flow laterally to perforated
collector pipes. A geocomposite drainage layer consisting of a geonet and geotextile that separates the
protective cover soil from the liner will be used. Because the pre-Subtitle D areas are closed, the
vegetative cover will be removed and the current clay cap will be graded as a leachate management layer
for the vertical expansion to allow leachate to flow to cells where a leachate collection system has been
installed. This clay barrier has been field verified to have an average hydraulic conductivity of 1.17x10”
c/s for Cell 1 and 9.63x10™® cmy/s for Cells 2 and 3, for an overall average permeability of 8.73x10°%,
See Part III, Attachment 15, Appendix 15D for a more information.

The bottom drainage layer will be constructed with a minimum two percent cross slope to promote flow
toward the leachate collector pipes, or headers, and ultimately to the sump. Both the granular drainage
layer around the collection pipes and the geocomposite provide sufficient flow capacity to effectively
transmit leachate to the header pipes and sump area, thereby reducing head buildup. Leachate head
buildup is estimated with the Giroud Mounding equation using the resulting lateral drainage from the
Hydrologic Evaluation of Landfill Performance (HELP) computer model.

w"’“‘\ga?}é\‘%@ = (8~ 2007/
Vs A 23~ 3"
N\

City of Amarillo — Part III, Attachment 15 33

Landfill Permit Amendment Application
Version 2

es HDR Engineering, Inc.
& May 2007
Y i
TM B .



4.2 Leachate Collection

(Cells 1 — 3 were constructed aMg- filled prior to the requirement of leachate collection systems.)

Collection pipes do not penetrate t
Figure II.15.25.

-liner. Information on collector pipework spacing can be found on

The capacity of the headers has been calculated at approximately 334,000 gallons per day (0.52 cubic feet
per second). See Appendix 15B for calculations. Based on flow rates from the HELP model runs for the
Amarillo Landfill, the maximum calculated flow a collector pipe must accommodate is approximately
11,400 gallons per day, well below the capacity of the header pipes. This corresponds to the maximum

amount of leachate that is predicted to be collected at an individual sump.

Cleanouts are provided at the top of the sideslopes for periodic maintenance of the collector pipes.
Cleanouts are also provided for the pipes which are placed along the toe of the slope, using long-radius
elbows to extend the pipe to the top of the slope. The cleanouts are constructed of a minimum six-inch
diameter non-perforated HDPE or PVC pipe, which is joined to the perforated collector pipe. The six-inch
pipe size allows sufficient cross-sectional area for effective cleaning by pressurized jetting equipment.
Correspondence from two reputable service companies assuring the ability to clean out a collection
system has been provided in Appendix 15C. Refer to Figure III.15.25 in this attachment for cleanout

locations. The spacing between leachate collection pipes varies between 340 feet and 550 feet.
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Pipe deflection calculations were performed to demonstrate that the leachate collection piping
will perform satisfactorily under expected maximum overburden pressures. Refer to Appendix

15B of Attachment 15 for calculations.

4.3  Leachate Collection Sumps

Leachate entering the drainage layer and collector lines will be discharged into collection sumps.
To allow accumulation of leachate, the sump invert is approximately three and one half feet
below the pipe invert. The sump will hold leachate until it is pumped out and conveyed to an
appropriate treatment facility. Attachment 1 in this Site Development Plan shows a plan and

cross-section through the sump area.

The estimated maximum impingement rate as shown in Table IIL.15.2 is predicted to be 0.0063

inches per day per acre. This rate is used to estimate the hydraulic head above the liner system.
The Giroud equation provides an estimation of the depth of leachate above the liner system:

Where:

-\/4C+tan2a-tana]

P =L 2cosx
hppax = maximum calculated depth of leachate on the liner, (or head)
= length of longest leachate flow path to an interceptor (header) = 700 feet
= ¢/K, the impingement rate on the liner in inches per day (0.0063 in/day)
divided by the reduced hydraulic conductivity of the drainage layer material
(1.2 cm/sec) = 3.06E-5
a= angle of inclination. In the equation, tan o and cos a are calculated to equal
0.01 and 1.0 respectively.

Utilizing the above equation, the depth of leachate on the liner was calculated at approximately
0.4693 feet. A summary of the calculation of the head on the liner system is provided in Table

II1.15.3.
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Table I11.15.3: Leachate Mounding Equations

Giroud's Equation
L(R) e(in/day) ézg‘;z‘i) o (R/£F) C (e/k) head(ft)
700 0.0063 12 0.01 1.388x10° 0.4693

Detailed calculations can be found in Appendix 15B.

44  Leachate Pump and Riser System

Extraction of leachate from the collection sumps will be accomplished by submersible pumps,
which can be operated either manually or automatically. Leachate levels in the collection sumps
will be monitored to maintain a head buildup of less than one foot (30 cm) on the landfill floor

adjacent to the sump.

A sump riser pipe will be located directly up the sideslope from the sump at the disposal area
perimeter. Risers are 18-inch diameter HDPE pipe and provide a means for lowering submersible
pumps down the 3:1 sideslope incline into the collection sumps. The lower portion of the riser

within the sump is perforated (3/8-inch diameter holes), which allows leachate to flow to the

pumps.

The depth of leachate on the liner, adjacent to the sumps, will typically be measured using
electronic transducers mounted on the leachate pumps. Other means of measurement (i.e.

bubbler tubes) may also be used.

45  Conveyance

Submersible pumps will pump the leachate (contaminated water) from each collection sump
directly into a tanker truck. A visual and audible alarm signal will notify landfill operators when
it is time to pump the leachate out of the sump and into the tanker truck. The tanker truck will
deliver the leachate to the City of Amarillo’s wastewater treatment plant for treatment.

Alternately, contaminated water may be recirculated into the waste which has been placed over a

Subtitle D liner.
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4.6  Leachate Storage

Leachate storage is not proposed for the site at this time. Temporary storage may be provided in

the future, if needed.

4.7 Leachate Treatment and Disposal

The leachate that accumulates in the sumps will be collected and hauled by trucks to the City of
Amarillo’s sewage treatment plant. All leachate will be handled in compliance with TCEQ

requirements.

Leachate may also be re-circulated at the landfill. This process involves taking leachate from the

sumps, and pumping it back into active waste areas.

4.8  Monitoring and Maintenance Activities

Regular maintenance and monitoring will be performed for the leachate collection and transfer
system throughout the operational life and during the post-closure care period for the landfill.

The following monitoring and maintenance activities will be performed:

. Depth of leachate on liner. Electronic transducers on the leachate pumps (or other means)
will measure depth of leachate. The depth of fluid will be recorded monthly and after
significant rainfall events during the active life of the landfill, and semi-annually during

the post-closure care period.

o Pump maintenance/replacement. Portable pumps will be maintained as appropriate.

Backup portable pumps will be provided so the primary pumps may be removed and
repaired. Maintenance activities on the pumps will occur during the active life of the

landfill and during the post-closure care period.
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. Cleanout. Cleanouts have been provided on all headers. Cleanout activities will occur as

needed during the active life of the landfill as well as during the post-closure care period.
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5.0 DOCUMENTATION
5.1 Record Keeping

All records relating to this plan will be retained until the end of the Post-Closure monitoring

period. At a minimum, the following records will be kept on file at the landfill:

. Leachate monitoring field information records
. Leachate analysis results reports
. Leachate removal and disposal records

Other information will be retained as necessary to ensure proper implementation of this plan.

City of Amarillo — Part ITI, Attachment 15 39 HDR Engineering, Inc.
Landfill Permit Amendment Application December 2005
Version 0



6.0 CONTAMINATED WATER PLAN

The Solid Waste Manager will take all steps necessary to control and prevent the discharge of
contaminated water from the facility. In all excavated areas, containment berms and liner
termination berms will be constructed to prevent water from undeveloped areas of the landfill
from entering the lined area. Ditches and other structures will control surface drainage as
necessary. In addition, working face berms will be constructed as operations progress to an aerial
fill. Refer to Attachment 6 of Part III for berm details. Any water that comes in contact with
waste, leachate, gas condensate or daily cover will be considered contaminated. It will be
confined in the working face area and will be collected in the leachate collection system. Should
a rainfall event occur whereby the collected contaminated surface water run-off remains on the
working face for 48 hours, the excess contaminated water will be pumped directly into tanker

trucks and hauled to the City of Amarillo’s wastewater treatment plant for treatment.

The interim drainage controls will help to minimize the amount of water entering the leachate
collection system and potential flooding in the developed cell area. Water that is collected
outside the working face area, but within the cell area, is considered to be uncontaminated and
can be pumped out of the excavated area if water accumulation is excessive (does not evaporate

within 48 hours).

Contaminated surface water and groundwater may not be placed in or on the landfill.

Contaminated surface water and contaminated groundwater shall be disposed of at an authorized

facility or as authorized by a National Pollutant Discharge Elimination System permit.

On-site collection ponds and impoundments foqr&%&%m%ated water shall be lined with an

i ({“Fg 3

approved liner.
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7.0 ALTERNATE FINAL COVER PLAN

This Alternate Final Cover Plan (AFCP) is proposed to meet the requirements of 30 TAC
330.253(c)(1) and (2) for the City of Amarillo Municipal Solid Waste Landfill. This plan was
developed in accordance with the requirements of the TCEQ as listed in 30 TAC 330.253, as

modified, and supersedes all other final cover plans.

This Alternate Final Cover Plan includes "an infiltration layer that achieves an equivalent reduction

in infiltration” as the infiltration layer specified in subsection (b)(1) or (2) of 30 TAC 330.253.

The areas used for waste disposal prior to implementation of Subtitle D rules do not have a
constructed liner, but rely on TDH approved in-situ soils. The sandy clay soils were determined to
have a permeability of between 2.3x10°® to 8.1x10® cm/sec, liquid limit from 33.6 to 38.9 %, and
plasticity index from 14.9 to 18.2.

Cell 1 was brought to final grades and closed in accordance with Permit 73 in September, 1993.
The final cover consists of a minimum 12 inches of clay with a permeability of 1 x 10 cm/sec or
less and two feet of soil with the upper six inches capable of sustaining vegetative growth. The
vegetative layer was achieved by the spreading of stockpiled topsoil and the application and
working-in of municipal wastewater treatment sludges (as authorized by the TDH in November,
1990) as a soil conditioner to help support arid region vegetation. Cells 2 and 3 were similarly

constructed.

The remaining landfillable area, cells 4-12, will be lined with a geosynthetic clay liner, a HDPE
flexible membrane liner and a drainage net. The final cover, based on this amendment, is proposed
to consist of a 12 inch compacted, density and permeability (K < 10 cm/sec) controlled clayey soil
overlain by a 24 inch erosion layer, with at least the top six inches being suitable to sustaining native

vegetation. This final cover system is essentially the same final cover system approved under the

original permit.
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The regulatory design standard final cover system, consistent with 31 TAC 330.253(b)(2) and (3),
was modeled using HELP Version 3.07. This standard final cover design consists of:

1) A 12 inch vegetation/erosion layer comprised of on-site clay soils with established grass
cover (HELP model "good" vegetative cover with appropriate rooting depth).

2) A HDPE flexible membrane liner (HELP model “good” placement with a pinhole density
and installation defect value of 4 holes per acre) with a hydraulic conductivity of 10"
cm/sec.

3) An "infiltration" or "barrier" layer consisting of 18 inches of compacted clay soils with a

hydraulic conductivity of 10" cm/sec or less.

The design standard was modeled using 20-year synthetic precipitation data for Amarillo, Texas
(about 19 inches average annual precipitation). The resulting average annual percolation from the
infiltration layer was reported by the model to be 0.0145 inches (see model AMFCD in Appendix
15A).

The alternative cover design consists of the following layers:
1. A vegetation/erosion layer consisting of 24 inches of on-site clay soils with established grass
cover, a saturated hydraulic conductivity of 107 cm/sec.
2. An infiltration layer consisting of 12 inches of compacted clay soils with a saturated

hydraulic conductivity of 10 cm/sec.

Modeling of the alternative cover design with the same climatic, run-off curve number, and cover
soil conditions used for the design standard final cover results in .0015 inches of average annual
percolation from the infiltration layer (see AMFCALT in Appendix 15A).

Essentially, the alternative cover design utilizes the water retention properties and
evapotranspiration processes modeled for Amarillo by HELP to achieve an equivalent performance

based design of two feet of vegetative/erosion layer underlain by a low permeability "barrier" layer
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of compacted clay. It can be seen by inspection of the HELP model results that a greater level of
cover performance is achieved by the proposed alternative as with the Subtitle D design standard.
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Figure I11.15.23: HELP Model Amarillo 23-43 Summary Alternate Cover

Landfill Cross Section

24" Erosion Control Layer

12” Compacted Clay

Model Amarillo Parameters
(Simulation duration for twenty years)

Layer Soil Thickness Permeability Initial Final Field Wilting | Porosity
Texture (in) (cm/sec) Moisture | Moisture | Capacity Point
Content Content
1 0 24 0.00001 0.1870 0.1909 0.3100 0.1870 0.4640
0 12 0.00001 0.3730 0.2252 0.3730 0.2660 0.4370
Assumptions

Synthetic weather generation using normal monthly temperature and precipitation values for Amarillo, TX.
Default City — Amarillo, TX.

Soil texture for daily and protective cover is based on the available on-site soils.

Leaf area index = 3.5 for good ground.

Evaporative zone depth = 24 inches

Runoff curve number determined by model.

Landfill surface area = 1.0 acre.

Slope of drainage layer = 4% (top)

Maximum length along slope = 700 feet (top)

User initialized values for moisture content. Soil moisture content set to wilting point to achieve steady state
conditions prior to 20 year period.

Results
inches/month inches/day
Peak Average Monthly Lateral Drainage (per acre) 0.0015 0.00005
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Figure I11.15.24: HELP Model Amarillo 24-44 Summary Subtitle D Cover

Landfill Cross Section
12” Erosion Control Layer
FML
18” Compacted Clay
Model Amarillo Parameters
(Simulation duration for twenty years)
Layer Soil Thickness Permeability Initial Final Field Wilting | Porosity
Texture (in) (cmy/sec) Moisture | Moisture | Capacity Point
Content Content
1 0 12 0.00001 0.1870 0.1931 0.3100 0.1870 0.4640
35 .06 2.0 E-13 - - - - -
3 0 18 0.00001 0.3730 0.4610 0.3730 0.2660 0.4370
Assumptions

Synthetic weather generation using normal monthly temperature and precipitation values for Amarillo, TX.
Default City — Amarillo, TX.

Soil texture for daily and protective cover is based on the available on-site soils.

Leaf area index = 3.5 for good ground.

Evaporative zone depth =24 inches

Runoff curve number determined by model.

FML placement = good.

FML pinhole density = 4 holes / acre.

FML installation defects = 4 holes / acre.

Landfill surface area = 1.0 acre.

Slope of drainage layer = 4% (top)

Maximum length along slope = 700 feet (top)

User initialized values for moisture content. Soil moisture content set to wilting point to achieve steady state
conditions prior to 20 year period.

Results
inches/month inches/day
Peak Average Monthly Lateral Drainage (per acre) 0.0145 0.00048
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Appendix 15A - HELP Version 3.07 Output
for
City of Amarillo Landfill

Potter County, Texas
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* % * %
* K * K
**x HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE *x
*x HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) **
** DEVELOPED BY ENVIRONMENTAL LABORATORY el
*x USAE WATERWAYS EXPERIMENT STATION * Ak
wx FOR USEPA RISK REDUCTION ENGINEERING LABORATORY **
* * * K
* * * *
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PRECIPITATION DATA FILE: C: \MYDOCU~I\LANDFI~1\BELP3\2marillo\AMYR1.D4
TEMPERATURE DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D7
SOLAR RADIATION DATA FILE: C:\MYDOCU~1\LANDFI~1I\HELP3\Amarillo\AMYR1.D13
EVAPOTRANSPIRATION DATA: C:\MYDOCU~1\LANDFI~I\HELP3\Amarillo\AMYR1.D11
SOIL AND DESIGN DATA FILE: C:\MYDOCU~1\LANDFI~1I\HELP3\Amarillo\AMYR1.D10
QUTPUT DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.OUT
TIME: 17:12 DATE: 9/ 1/2005
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TITLE: Amarillo Year 1, Alternate Liner with Intermediate Cover
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NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 6.00 INCHES
POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.639999598000E~-04 CM/SEC

i
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2850 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 24.00 INCHES
POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.639999998000E-04 CM/SEC

i

TYPE 2 -~ LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL

0.0050 VOL/VOL
0.0100 VOL/VOL

WILTING POINT
INITIAL SOIL WATER CONTENT

EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC

SLOPE = 2.00 PERCENT

DRAINAGE LENGTH = 700.0 FEET

LAYER 5
TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES

POROSITY = 0.0000 VOL/VOL

FIELD CAPACITY = 0.0000 VOL/VOL

WILTING POINT = 0.0000 VOL/VOL
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i

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

]

FML PINHOLE DENSITY = 4.00
FML INSTALLATION DEFECTS = 4.00
FML PLACEMENT QUALITY = 3 - GOOD

TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 17
THICKNESS = 0.20
POROSITY = 0.7500
FIELD CAPACITY = 0.7470
WILTING POINT = 0.4000
INITIAL SOIL WATER CONTENT = 0.7500

[

EFFECTIVE SAT. HYD. COND.

0.0000 VOL/VOL
0.199999996000E-12 CM/SEC

HOLES/ACRE
HOLES/ACRE

INCHES

VOL
VOL
VOL
VOL

/VOL
/VOL
/VOL
/VOL

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #11 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND

A SLOPE LENGTH OF 700. FEET.

SCS RUNOFF CURVE NUMBER =
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH =
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPCRATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW =

I

O

oy

s
O WWORrRUWOoORKF O

.30
.0
.000
.0
.000
.468
.430
.000
.652
.652
.00

EVAPOTRANSPIRATION AND WEATHER DATA

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES

0.300000003000E-08 CM/SEC

INCHES/YEAR

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

AMARILLO TEXAS

STATION LATITUDE
MAXIMUM LEAF AREA INDEX
START OF GROWING SEASON (JULIAN DATE)

35.23 DEGREES

0.00
95
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END OF GROWING SEASON (JULIAN DATE) = 303
EVAPORATIVE ZONE DEPTH 10.0 INCHES

AVERAGE ANNUAL WIND SPEED = 13.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 55.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 57.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 57.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARTILLO TEXAS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
0.46 0.57 0.87 1.08 2.79 3.50
2.70 2.95 1.72 1.39 0.58 0.49

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARTILLO TEXAS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
35.40 39.60 46.40 56.50 65.50 74.90
78.60 77.00 69.70 59.20 45.40 38.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS
AND STATION LATITUDE = 35.23 DEGREES

dhkdkkdkhkhkhkdhkdhhhhkhkhhhhhhkdhkhkdhhkhbhkddhkhkhdbhhhkdhkdhdhhkhbhkdhkhkhkhkhdhhhhkhkhkhhkbkdhhbkhhkkhhkhbkhkhkkhkdhhhdhkr

MONTHLY TOTALS (IN INCHES) FOR YEAR 1

PRECIPITATION 0.36 0.33 1.54 0.04 0.17 1.45
. .7 . .

RUNOFF 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
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EVAPOTRANSPIRATION
LATERAL DRAINAGE COLLECTED
FROM LAYER 4

PERCOLATICON/LEAKAGE THROUGH
LAYER 6

o

.361
2.806

0.0000
0.0161

0.0000
0.0000

0.273
3.542

O O

o O

.0000
.0499

.0000
.0000

[ @]

o

.391
. 644

.0000
.1628

.0000
.0000

[@Ne]

(@)

.670
.563

.0000
.0001

.0000
.0000

DAILY HEADS

AVERAGE DAILY HEAD ON
TOP OF LAYER 5

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 5

0.000
0.000

0.000
0.001

0.000
0.001

0.000
0.001

1.198 0.581
0.563 2.655
0.0000 0.0000
0.1899 0.0323
0.0000 0.0000
0.0000 0.0000
(INCHES)
0.000 0.000
0.004 0.001
0.000 0.000
0.001 0.001

(@]

.000
.003

.000
.001

.000
.000

.000
.000
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ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER
PERC./LEAKAGE THROUGH LAYER 6
AVG. HEAD ON TOP OF LAYER 5
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

4

43.

43.

.245

.4511

.0008

.054

652

706

.000

.000

.0000

.000001

53542.

0.

51710.

1637.

194.

158456.

158651.

0.

0.

0.

504

000

055

524

.004

874

562

437

000

000

046

.58

.06

.00

.36

.00

.00

.00
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 0.36 0.33 1.54 0.04 0.17 1.45
3.07 3.27 0.70 1.89 0.96 0.97
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 4

TOTALS 0.0000 0.0000 0.0000 .0000 0.0000 0.0000
0.0161 0.0499% 0.1899% 0.0323 0.1628 0.0001

o

o
o

STD. DEVIATIONS 0.0000 0.0000 0.0000 .0000 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

TOTALS 0.0000 0.0000 0.0000 0.0000C 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

o

STD. DEVIATIONS 0.0000 0.0000 .0000 0.0000 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o
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AVERAGES 0.0000 0.0000 0.0000 .0000 0.0000 0.0000
0.0003 0.0010 0.0038 0.0006 0.0034 0.0000

o

o

STD. DEVIATIONS 0.0000 0.0000 0.0000 .0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

hhkhkhhkhkhhkhkhkkhkhdkdhkrhhrhbhkhhhhdhhhkhbhhhhkdbhhhdhkhhdhhhdrhdhrbdhhhbdkhhdhkdhdkdhkhhkkhhkhkhhkrkhkkkdrk
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
INCHES CU. FEET PERCENT
PRECIPITATION 14.75 ( 0.000) 53542.5 100.00
RUNOCFF 0.000 ( 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 14.245 ( 0.0000) 51710.05 96.578
LATERAL DRAINAGE COLLECTED 0.45111 ( 0.00000) 1637.524 3.05836
FROM LAYER 4
PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.004 0.00001
LAYER 6
AVERAGE HEAD ON TOP 0.001 ( 0.000)
OF LAYER 5
CHANGE IN WATER STORAGE 0.054 ( 0.0000) 194.87 0.364

khkkkhkkhkkkhkkkkdhhhkdkkhkhkhhdhhhdhhdrhkhkhkhhkhddhkhhkhdddhhhhhhkhkhdhhddkhdhhkrrhkddkdrkkhhhkdhhkkhkhkk

ok hkhkkhkkhkdkhkhkhkhkhkhhkdhhhkhkhkhkhkhkhkhkhkhkkhkhkhhkbhhhdhhhdhhbddhkhkdhdhdhhdrrdrhdbdkhhkdbkdhrhbhhdbhhrhkhhhihr

PEAK DAILY VALUES FOR YEARS 1 THROUGH 1
e e
PRECIPITATION _—BT;;_——— ———;;;;jgaa__
RUNOFF 0.000 0.0000
City of Amarillo — Part IT], Att. 15, App. 15A 9 HDR Engineering, Inc.
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DRAINAGE COLLECTED FROM LAYER

PERCOLATION/LEAKAGE THROUGH LAYER 6

AVERAGE HEAD ON TOP OF LAYER

MAXTMUM HEAD ON TOP OF LAYER

4

5

5

LOCATION OF MAXTIMUM HEAD IN LAYER
(DISTANCE FROM DRAIN)

SNOW WATER

MAXTIMUM VEG. SOIL WATER

(VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

4

0.00949 34.46387

0.000000 0.00003
0.006
0.012
0.0 FEET
0.15 545.6433
0.3480
0.1519

***  Maximum heads are computed using McEnroe's equations. ***

Reference:

Maximum Saturated Depth over Landfill Liner

by Bruce M. McEnroe,

University of Kansas

ASCE Journal of Environmental Engineering

Vol. 119, No.

2, March 1993, pp. 262-270.
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FINAL WATER STORAGE AT END OF YEAR 1

LAYER (INCHES)
1 17784
2 34.3352
3 7.4400
4 0.0020
5 0.0000
6 0.1500
SNOW WATER 0.000

0.3100

0.0100

0.0000

0.7500

hhkhkhkhhhkdkhhdbhhkdhhkhkhkhkhkdhhhhdhdhhkhbhkhhkhhkhhhkhkhkhkhkhkdhkdhdkdkhhdhhhkhkkhhdkdhhkhkdkdkdhdkhkhdhdkkkkhkhdkodkk
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* *
* %
* %
* %k
* %
* *
* %
* %
* %

* ok

* k

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE kel
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) **
DEVELOPED BY ENVIRONMENTAL LABORATORY *

USAE WATERWAYS EXPERIMENT STATION **

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY **

* %
* *

khkhkkhkhkhdkhhkhkhhhdhhhhdhdhhdhdhhddbhhdhhhhhhhdhdhhdddhdhhhhkhbhbhbhhdrhhhdhhkhbhkdkdhhkhkhkhdkdkddhkdk kit

*khkhkhkhkhkkkhkhkhkhhhkdrhhrbhkhbhhkhhhhhkhhhhkddkdrhhhkhdhhhbhhbhhhkhhkbhdhdbhhbhkhkhhbrhhkdkkdkhhhohkdhkkhkxk

PRECIPITATION DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D4
TEMPERATURE DATA FILE: C:\MYDOCU~1I\LANDFI~1\HELP3\Amarillo\AMYR1.D7
SOLAR RADIATION DATA FILE: C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR1.D13
EVAPOTRANSPIRATION DATA: C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR1.D11
SOIL AND DESIGN DATA FILE: C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR2.D10
OUTPUT DATA FILE: C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR2.0OUT
TIME: 17:15 DATE: 9/ 1/2005

dkhkhkhkdhhkhkkdhhhdhkhkhdhdhkhkdhdhhbhkhhrhhhdhhbhbhhbrhdrrbhhdrdrhhbhdhdhhdhhkdbdkddhkdkdrdhdrhhhhhrhdhhhhkhkhx

TITLE:

Amarillo Year 2, Alternate Liner with Intermediate Cover

hhkhkhkkhkhhkhkhkdhhhhhdhkdhhhhdhdhhhbhkhbhhdhhbdhkdhdhhkdhkhdrhbdhhbhkdrdhhdhhrbhkhbdhdhhbdhbhkhhkhkhdhhhhhbrhdhhkhk

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.
LAYER 1
TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 6.00 INCHES

POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY = 0.3100 VOL/VOL

WILTING POINT = 0.1870 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.3100 VOL/VOL

EFFECTIVE SAT. HYD. COND. = (0.639999998000E-04 CM/SEC
City of Amarillo — Part ITI, Att. 15, App. 15A 11 HDR Engineering, Inc.
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2850 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

[

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES

POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2%20 VOL/VOL

WILTING POINT 0.0770 VOL/VOL

INITIAL SOIL WATER CONTENT 0.2861 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC (

[}

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 24.00 INCHES
POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.639999998000E-04 CM/SEC

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES

POROSITY = 0.8500 VOL/VOL
City of Amarillo — Part III, Att. 15, App. 15A 12 HDR Engineering, Inc.
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FIELD CAPACITY = 0.0100 VOL/VOL

i

WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

]

0.0050 VOL/VOL
0.0100 VOL/VOL
10.0000000000

SLOPE = 2.00 PERCENT
DRAINAGE LENGTH = 700.0 FEET
LAYER 6
TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCRES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL

]

EFFECTIVE SAT. HYD. COND.

CM/SEC

0.199999996000E-12 CM/SEC

FML PINHOLE DENSITY = 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS = 4.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD
LAYER 7

TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 17
THICKNESS = 0.20 INCHES
POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY = 0.7470 VOL/VOL
WILTING POINT = 0.4000 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL

EFFECTIVE SAT. HYD. COND. = (0.300000003000E-08 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #11 WITH BARE

GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND
A SLOPE LENGTH OF 700. FEET.
SCS RUNOFF CURVE NUMBER = 94.30
FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES

City of Amarillo — Part IT], Att. 15, App. 15A 13
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EVAPORATIVE ZONE DEPTH =
INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW =

i

10.0
3.000
5.468
1.430
0.000

77.984

77.984
0.00

EVAPOTRANSPIRATION AND WEATHER DATA

INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

AMARILLO TEXAS

STATION LATITUDE

MAXIMUM LEAF AREA INDEX

START OF GROWING SEASON (JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH

AVERAGE ANNUAL WIND SPEED

AVERAGE 1ST QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AVERAGE 4TH QUARTER RELATIVE HUMIDITY

35
0

10

55

]

13.

52.
57.
= 57.

.23
.00
95
303
.0
70
.00
00
00
00

DEGREES

INCHES
PH

o° a° of oP T

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING

COEFFICIENTS FOR AMARTILLO

NORMAL MEAN MONTHLY PRECIPITATION (INCH

JAN/JUL FEB/AUG MAR/SEP APR/OCT
0.46 0.57 0.87 1.08
2.70 2.95 1.72 1.39

TEXAS
ES)
MAY/NOV JUN/DEC
T25 350
0.58 0.49

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
TEXAS

COEFFICIENTS FOR AMARILLO

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
35.40 39.60 46.40 56.50 65.50 74.80
78.60 77.00 69.70 59.20 45.40 38.30
City of Amarillo — Part ITI, Att. 15, App. 15A 14 HDR Engineering, Inc.
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NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS
AND STATION LATITUDE = 35.23 DEGREES

Kk kkkhkkkhkhkkhkhkhkhkhkhkhkkhkkkhkhhkhkhkhk ko kb hkhkhhkkhhkdhkhkhhdhhdhhkhkhkhhkhhkhkhhhhhhkdhkhdhdhkhkhkhdrdhkhk

MONTHLY TOTALS (IN INCHES) FOR YEAR 1

PRECIPITATION 0.36 0.33 1.54 0.04  0.17 1.45
3.07 3.27 0.70 1.89 0.96 0.97

RUNOFF 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 06.000 0.000

EVAPOTRANSPIRATION 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563

LATERAL DRAINAGE COLLECTED 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
FROM LAYER 5 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 7 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000
TOP OF LAYER 6 0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER & 0.000 0.000 0.000 0.000 0.000 0.000

dkhhkkhkhkhkhhkhkhhkkhkdhkhkhkdkdhdhkhhkddbhkhkhkhhdhhkhkdkdrhkhhhhdhdkdhhkhhhhdhhhkhkkhkhhddhhdkrhkdhrhddhhdhddk

khkhkkkkkhkhkhkdkrkhkhkhkhkdrhhkhkhhkhkhkhhhkhddhkdrhdhhkhhhkhhkhrhkdhhhhdbdhrbdhhkhhhhkhdhhdhhdhhhrhkkdkhkx

ANNUAL TOTALS FOR YEAR 1
INCHES CU. FEET PERCENT
PRECIPITATION 14.75 53542.504 100.00
City of Amarillo — Part ITI, Att. 15, App. 15A 15 HDR Engineering, Inc.
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RUNOFF 0.000 0.000 0.00

EVAPOTRANSPIRATION 14.245 51710.055 96.58
DRAINAGE COLLECTED FROM LAYER 5 0.0000 0.000 0.00
PERC./LEAKAGE THROUGH LAYER 7 0.000000 0.000 0.00
AVG. HEAD ON TOP OF LAYER 6 0.0000

CHANGE IN WATER STORAGE 0.505 1832.392 3.42
SOIL WATER AT START OF YEAR 77.984 283081.687

SOIL WATER AT END OF YEAR 78.489 284914.094

SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.055 0.00

khkhkhkhhkdhhkdhkhkdkhkdhhhdhkdhdhhhdhkdbdhhhdhrhhdhdhhhdhrhhbhhdhhhdhhhkhkdkkhkhkdkhdhkhhhdhdbhhdkhkhdhhkdkdxdx

khkhkdkkhkhkkhkdhhkhdhhhkdohhkdhhhkdhrhhkhkhhkdhdhdhhddhhkhkhhddhdhdhdrhdhhdhhkhbhbkdkhkhhhhrhrhdhhhdhddkhdhdhdkht

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 0.36 0.33 1.54 0.04 0.17 1.45
3.07 3.27 0.70 1.89 0.96 0.97
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

o
(]

.000 .000 0.000 .000 .000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

o
(@]

STD. DEVIATIONS

EVAPOTRANSPIRATION
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TOTALS 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 5

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 7

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0000 0.0000 0.0000 0.0000 .0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o
[}

o

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 .0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Fhkhkdkhkhkdhhkhkhkhkhkdhhkhhkhkhkdhhkhhhkh bk hkhkhkhhkhkhkhkdrhkhkhkhkhhkhdhkhkkddhkhddhhhkdhhhhkkdhkhkdhbhkdhhdhkhhkdkdk

khkhkhkdh ok hkhhhkhkk bk hkrhkhhkkkhkhkhkkkhkkdkhkkkhdhkhhkdhhkhkdhhhkhdhddkdrdhhkhkhdhhkhkhdkhkkhkhdhdkddhkhdkk

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
T wemss cu. wEET PERCENT
PRECIPTTATION 1675 ( 0.000)  53542.5  100.00
RUNOFF 0.000 ( 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 14.245 ( 0.0000) 51710.05 96.578
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000

FROM LAYER 5
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PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 7

AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER 6

CHANGE IN WATER STORAGE 0.505 ( 0.0000) 1832.39 3.422

dhkhkhkkdkhhhh bk hkhhdrhhdhhdhhdhhhdhhkhkdhhhkkhkdhhkhhdhhhhdhhkhkhdbhkrhhdhhkhkhkhkkdkhkdhhh kb hkhkdhkhkhhkdkkkkk

dkkkkokdkhkdhhhhhhkdkhhkhhhhhbdhhhhkdhhdhbhhhhdhhhhhbhhkhhhrhhhhhhkhhhhkhkhkkokdkhdkdhkkokkkdkhkhk

PEAK DAILY VALUES FOR YEARS 1 THROUGH 1
T weses) v P
PRECIPITATION Co.6 3484.800
RUNOFF 0.000 0.0000
DRAINAGE COLLECTED FROM LAYER 5 0.00000 0.00000
PERCOLATION/LEAKAGE THROUGH LAYER 7 0.000000 0.00000

AVERAGE HEAD ON TOP OF LAYER 6 0.000
MAXIMUM HEAD ON TOP OF LAYER 6 0.000
LOCATION OF MAXIMUM HEAD IN LAYER 5
(DISTANCE FROM DRAIN) 0.0 FEET
SNOW WATER 0.15 545.6433
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3478
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1519

*** Maximum heads are computed using McEnroe's eqguations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

dhdkdkhhkhhhhhkhhdrhhkhhhdhkhhkhhhhhhkhhhhkhhdhhhhkhkhkhdhhdhhbkhkhkdhdhdkhbdkhkdhkbkhkbhhkhhkdhhrhhddkhdk
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FINAL WATER STORAGE AT END OF YEAR 1

LAYER (INCHES) (VOL/VOL)

1 17784 0.2060
2 34.2063 0.2851
3 34.9120 0.2909
4 7.4400 0.3100
5 0.0020 0.0100
6 0.0000 0.0000
7 0.1500 0.7500

SNOW WATER 0.000

Ak kkkhkkhhkhkkhkkhhkhhkhkhkrkhkkhkdhdrhkhkhk kb hkhkdhhkkdddhdhbdhdhdrdhkhkhhdhbhhkdhhkdbdhkhhbhhhkdkhkhkdhk
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Fhkkhkdkhkhkhkhkhhkdh kb rkhdk bk khdk bk hkhdkhdhhkdhddhdhhkbkhkdhkhkkhkhkdhhhhhhkrhhkhbrdhrhhdhhkkdkhkhhhkkhkhk

* %
* %
* k
* %
* %
* %
* Kk
* *
* *

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE

HELP MODEL VERSION 3.07

(1 NOVEMBER 1997)
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENGINEERING LABORATORY *x

* ok
* %
* %
* %k
* %

* %

* %
* %*
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PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

TIME: 17:19 DATE: 9/ 1/2005

C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D4
C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D7
C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR1.D13
C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR1.D1l1
C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR3.D1l0
C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR3.0UT

khkkdkkhkhdhkdhkhhkkkhkdhkhkhkdhkhkhhdhdhhkhhdhkkhkdhhkhkhdhhkhhhkdhkhhkhhkhkkhkhrhkddhhkhkhhbhkhddhdhhhkdkhkhhkkkhkhkrkkk

TITLE:

Amarillo Year 3, Alternate Liner with Intermediate Cover

hhkhkdkkhkhkThhhkhkhkdkkdkkhkhhhbhkhkdhkdhkhhhhhhhkdhhhdhhdhhhkhkkhdhhkdkhkhkhkdkhrhrhhhhkhkhrbhhkhdhbhhkhhkhdrhdkdkdhkht

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.
LAYER
TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11
THICKNESS = 6.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY = 0.3100 VOL/VOL
WILTING POINT = 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.639999998000E-04 CM/SEC
City of Amarillo — Part II1, Att. 15, App. 15A 20 HDR Engineering, Inc.
Landfill Permit Amendment Application December 2005

Version 0



LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2850 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2851 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E~02 CM/SEC

i

I

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2909 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

I

LAYER 5

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 24.00 INCHES

POROSITY = 0.4640 VOL/VOL
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FIELD CAPACITY = 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.6399993998000E-04 CM/SEC

I

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20
THICKNESS = 0.20 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY 0.0100 VOL/VOL
WILTING POINT 0.0050 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0100 VOL/VOL

i

EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC
SLOPE = 2.00 PERCENT
DRAINAGE LENGTH = 700.0 FEET
LAYER 7
TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35
THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL

0.0000 VOL/VOL
0.199999996000E-12 CM/SEC
4.00 HOLES/ACRE
4.00 HOLES/ACRE

3 - GOOD

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 17

THICKNESS = 0.20 INCHES

POROSITY = 0.7500 VOL/VOL

FIELD CAPACITY = 0.7470 VOL/VOL

WILTING POINT = 0.4000 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #11 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.%
700. FEET.

A SLOPE LENGTH OF

SCS RUNOFF CURVE NUMBER

FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE

EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE

INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS

TOTAL INITIAL WATER
TOTAL SUBSURFACE INFLOW

i

= \te)

O UlWOoO - O

o
o
[NSINN

o

.30
.0
.000
.0
.000
.468
.430
.000
772
.772
.00

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

AMARILLO

STATION LATITUDE

MAXTMUM LEAF AREA INDEX
START OF GROWING SEASON

EVAPORATIVE ZONE DEPTH

AVERAGE ANNUAL WIND
AVERAGE 1ST QUARTER
AVERAGE 2ND QUARTER
AVERAGE 3RD QUARTER
AVERAGE 4TH QUARTER

TEXAS

(JULIAN DATE)
END OF GROWING SEASON (JULIAN DATE)

SPEED
RELATIVE HUMIDITY
RELATIVE HUMIDITY
RELATIVE HUMIDITY
RELATIVE HUMIDITY

35
0

i

[}

[}

[}

10.
13.
55.
52.
57.

AND

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES

INCHES/YEAR

.23
.00
95
303
0
70
00
00
00
.00

DEGREES

INCHES
MPH

o0 oe

a0 o°

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR

AMARILLO

NORMAL MEAN MONTHLY PRECIPITATION

JAN/JUL FEB/AUG MAR/SEP
0.46 0.57 0.87
2.70 2.95 1.72

APR/OCT

TEXAS
(INCHES)
MAY /NOV JUN/DEC
T2 350
0.58 0.49
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NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
35.40 39.60 46.40 56.50 65.50 74.90
78.60 77.00 69.70 59.20 45.40 38.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS
AND STATION LATITUDE = 35.23 DEGREES

hhkdkkdkkhkkhkkhkhkhkhhkhkhkhrhkhkhhkhhkkhdkhkhhhkdhhdhhkhbhhkhhkdhdhhdhhhkhkhhkhhdkhkhhkhkdkhkhdohdkoddodkhdkkdkdhkkhk

MONTHLY TOTALS (IN INCHES) FOR YEAR 1

PRECIPITATION 0.36 0.33 1.54 0.04 0.17 1.45
3.07 3.27 0.70 1.89 0.96 0.97

RUNOFF 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
LATERAL DRAINAGE COLLECTED 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
FROM LAYER 6 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 8 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000

TOP OF LAYER 7 0.000 0.000 0.000 0.000 0.000 0.000
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STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 7 0.000 0.000 0.000 0.000 0.000 0.000

hhkkxhkhhkkhkhkhkdhhkhkkdhkhhkddhhhhkhkhhdhhhdhhhhddhhhhhkhdhhhdhhbhhhkhddhhdhdhbhbhbhhdbhkhkdrdhkdbhhkhhrk
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ANNUAL TOTALS FOR YEAR 1

INCHES CU. FEET PERCENT
PRECTPITATION 1 53542.504  100.00
RUNOFF 0.000 0.000 0.00
EVAPOTRANSPIRATION 14.245 51710.055 96.58
DRAINAGE COLLECTED FROM LAYER 6 0.0000 0.000 0.00
PERC./LEAKAGE THROUGH LAYER 8 0.000000 0.000 0.00
AVG. HEAD ON TOP OF LAYER 7 0.0000
CHANGE IN WATER STORAGE 0.505 1832.365 3.42
SOIL WATER AT START OF YEAR 112.772 409362.187
SOIL WATER AT END OF YEAR 113.277 411194.531
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.083 0.00

hkkkdkhkhkhkkkkkhkhkhkdhdhdhhhhkhkhdhhhdhddhhkhhkhhdhddhdhhhhhhkhkhkhhhkbhhkhkrbhkhbhhbdhrhhkhkdhhrrhkhbhrhhhkhhx
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION
TOTALS 0.36 0.33 1.54 0.04 0.17 1.45
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STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

o

STD. DEVIATIONS 0.000 0.000 0.000 0.000 .000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION
TOTALS 0.361 0.273 1.188 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.0060 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 6

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 8

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

hhkhkhkhkhkhkdkdhhhhhkhhkhkhhkhkhkkhhdhdhkdhhrhhbdbdhhhkhhdhkdhdkdhbhhdbhhhhhhhhhhhdkdkhhkhkhkdhhkkhkohkokdkkkkdkdkdhkhkdhk
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
INCHES CU. FEET PERCENT
PRECIPITATION 14.75 ( 0.000) 53542.5 100.00
RUNOFF 0.000 ( 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 14.245 ( 0.0000) 51710.05 96.578
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000
FROM LAYER 6
PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 8
AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER 7
CHANGE IN WATER STORAGE 0.505 ( 0.0000) 1832.36 3.422

hhkkkhkhkhkhhkdkhkhkkhhkhkrhkdkhkkhkhhkhkdhhkhkhkdkhkkdhhkhhkhkhhkdhhhkhhhkhhhhkhhrdkhhhhkhkdhbrhdhkhkhkdhkdhkhdhhrdkhdhdhk
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 1
e A S
PRECIPITATION ——BT;;__—_ __-;;;;jgaa—_
RUNOFF 0.000 0.0000
DRAINAGE COLLECTED FROM LAYER 6 0.00000 0.00000
PERCOLATION/LEAKAGE THROUGH LAYER 8 0.000000 0.00000

AVERAGE HEAD ON TOP OF LAYER 7 0.000
MAXIMUM HEAD ON TOP OF LAYER 7 0.000
LOCATION OF MAXIMUM HEAD IN LAYER 6
(DISTANCE FROM DRAIN) 0.0 FEET
SNOW WATER 0.15 545.6433
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3478
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MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1519

**%*  Maximum heads are computed using McEnroe's egquations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas

ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

hkkhkkkdhhkdkkhkhkdkhkdhkhkdkhkhkkhhhkhkhkhdhkkdhhdhdhhhhdbhhhhhdhhhhbhhhhhkhhhkhhkhdkddhdkkdokdhdkhdk
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FINAL WATER STORAGE AT END OF YEAR 1
""""""""""""" Laver  (mcmes)  (vonjvon)

1 17784 ~0.2964

2 34.1412 0.2845

3 34.8559 0.2905

4 34.9092 0.2909%

5 7.4400 0.3100

6 0.0020 0.0100

7 0.0000 0.0000

8 0.1500 0.7500

SNOW WATER 0.000

dhkhkhkhkkhhkrhkhkdhdhkdhkkdkhhhhhhhdhhkdhhhkdhhrhdhkhhhrkdhhkhhddbhhbhkhdhhhhkhhrhhd kb rrkbhkhkhdkhhkdkdk
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% *
* %
* %
* %
* %
* %
* %
* %
* %

* %

* %

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE **
HELP MODEL VERSION 3.07 (1 NOVEMBER 1987) **
DEVELOPED BY ENVIRONMENTAIL LABORATORY **

USAE WATERWAYS EXPERIMENT STATION **

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY *x

* %

* %

hkdkhkkhkdhkdhhkkkkhkhkkhdkhhhkdkhhdhhhhhdhrhhrhdhhhkhkhhkhkhbhhdhhhkdhhhkhkhkbhhhhkhdkrhkhhkdhhkhhkhkdkdx
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PRECIPITATION DATA FILE: C:\MYDOCU~1\LANDFI~I\HELP3\Amarillo\AMYR1.D4
TEMPERATURE DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D7
SOLAR RADIATION DATA FILE: C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR1.D13
EVAPOTRANSPIRATION DATA: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D11
SOIL AND DESIGN DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR4.D10
OUTPUT DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR4.OUT
TIME: 17:21 DATE: 9/ 1/2005

khkhkkhkddhkokkkkhkhhdhhkhkhkhhhhkhdhhhhkhhkhhhdhhhbhkrhkhhkdbhkhbhbhddhrhkdhhkhhbhkhkdrxhkhddrokddhrdrdsk

TITLE:

Amarillo Year 4, Alternate Liner with Intermediate Cover

dhkhkkhkkhkhkhkhhkhkhkdkdhdhddohhdbhkhhhhhkhdhhkdhohdhhhkhdhkhhkhhkhhhhkhdhkdbrkhhkkhhkddhhkdhdhdhhdkhkrk

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.
LAYER 1
TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 6.00 INCHES

POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY = 0.3100 VOL/VOL

WILTING POINT = 0.1870 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.3100 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04 CM/SEC
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2850 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2845 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

TYPE 1 -~ VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 240.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.23%05 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

i

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 24.00 INCHES

POROSITY = 0.4640 VOL/VOL
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FIELD CAPACITY = 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04 CM/SEC

I

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL

0.0050 VOL/VOL
0.0100 VOL/VOL

WILTING POINT
INITIAL SOIL WATER CONTENT

EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC
SLOPE = 2.00 PERCENT
DRAINAGE LENGTH = 700.0 FEET
LAYER 7
TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35
THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL

0.0000 VOL/VOL

0.0000 VOL/VOL

0.0000 VOL/VOL
0.199999996000E-12 CM/SEC

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD

i

TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 17
THICKNESS = 0.20 INCHES
POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY 0.7470 VOL/VOL
WILTING POINT 0.4000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.7500 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC
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GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #11 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND
A SLOPE LENGTH OF 700. FEET.

SCS RUNOFF CURVE NUMBER = 94.30

FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE 1.000 ACRES
EVAPORATIVE ZONE DEPTH 10.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE 3.000 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE 5.468 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE 1.430 INCHES
INITIAL SNOW WATER 0.000 1INCHES
INITIAL WATER IN LAYER MATERIALS 147.512 INCHES
TOTAL INITIAL WATER = 147.512 1INCHES
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR

I

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
AMARILILO TEXAS

35.23 DEGREES

i

STATION LATITUDE

MAXTMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 95
END OF GROWING SEASON (JULIAN DATE) = 303

EVAPORATIVE ZONE DEPTH 10.0 INCHES
AVERAGE ANNUAL WIND SPEED = 13.70 MPH

AVERAGE 1ST QUARTER RELATIVE HUMIDITY = ©55.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 57.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 57.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
0.46 0.57 0.87 1.08 2.79 3.50
2.70 2.95 1.72 1.39 0.58 0.49
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NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
35.40 39.60 46.40 56.50 65.50 74.90
78.60 77.00 69.70 59.20 45.40 38.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS
AND STATION LATITUDE = 35.23 DEGREES

hhkkhkhkhhkkkhdhkdhdkhdkrhdhkdhkkhhhkhkhdkhhhkhhhhhhhhhhkdhrbhhkhhhkhhhhkhdhkhdhhddhhhhhkbhkhbrhhkkkhhdkdhk

MONTHLY TOTALS (IN INCHES) FOR YEAR 1

PRECIPITATION 0.36 0.33 1.54 0.04 0.17 1.45

3.07 3.27 0.70 1.89 0.96 0.97

RUNOFF 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION 0.361 0.273 1.198 0.581 0.391 0.670
- 2.806 3.542 0.563 2.655 0.644 0.563
LATERAL DRAINAGE COLLECTED 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
FROM LAYER 6 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
LAYER 8 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000 0.000 0.000

TOP OF LAYER 7 0.000 0.000 0.000 0.000 0.000 0.000
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STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000 0.000 0.000
HEAD ON TOP OF LAYER 7 0.000 0.000 0.000 0.000 0.000 0.000
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ANNUAL TOTALS FOR YEAR 1

INCHES CU. FEET PERCENT
PRECIPITATION 1475 53542504 100.00
RUNOFF 0.000 0.000 0.00
EVAPOTRANSPIRATION 14.245 51710.055 96.58
DRAINAGE COLLECTED FROM LAYER 6 0.0000 0.000 0.00
PERC./LEAKAGE THROUGH LAYER 8 0.000000 0.000 0.00
AVG. HEAD ON TOP OF LAYER 7 0.0000
CHANGE IN WATER STORAGE 0.505 1832.392 3.42
SOIL WATER AT START OF YEAR 147.512 535468.312
SOIL WATER AT END OF YEAR 148.017 537300.687
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.055 0.00

dohkkkkkdhkkkhkhhhkdhhkdkhkkhhkhkhhhdhhhhkdhhhdhkdohhkhhdhhhhhkrdbhdhrdr bk hkhhdkhdhkhhhkrhkkhkkhhkxkxk
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 0.36 0.33 1.54 0.04 0.17 1.45
City of Amarillo — Part IT1, Att. 15, App. 15A 34 HDR Engineering, Inc.
Landfill Permit Amendment Application December 2005

Version 0



STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION
TOTALS 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 6

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0000 0.0000 0.0000 .0000 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o
o

O

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS

PRECIPITATION
RUNOFF
EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED
FROM LAYER 6

PERCOLATION/LEAKAGE THROUGH
LAYER 8

AVERAGE HEAD ON TOP
OF LAYER 7

CHANGE IN WATER STORAGE

0.000 (
14.245 (

0.00000 (¢

0.00000 (

0.000 (

0.505 (

0.

0

0

0

.00000)

.000)

.0000)

1 THROUGH 1

. FEET PERCENT

53582.5  100.00
0.00 0.000

51710.05 96.578

0.000 0.00000

0.000 0.00000

1832.39 3.422
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PEAK DAILY VALUES FOR YEARS

1 THROUGH

PRECIPITATION

RUNOFF

DRAINAGE COLLECTED FROM LAYER 6

PERCOLATION/LEAKAGE THROUGH LAYER

AVERAGE HEAD ON TOP OF LAYER 7

MAXTMUM HEAD ON TOP OF LAYER 7

LOCATION OF MAXIMUM HEAD IN LAYER

(DISTANCE FROM DRAIN)

SNOW WATER

MAXIMUM VEG. SOIL WATER

(VOL/VOL)

0.000

0.00000

0.000000

0.000

0.000

0.0 FEET

3484.800

0.0000

0.00000

0.00000

545.6433

0.3478
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MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1519

*%* Maximum heads are computed using McEnroe's equations. ***
Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas

ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.
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FINAL WATER STORAGE AT END OF YEAR 1
_____________ laver  (memEs)  (vor/von)

S 1778 0.2064

2 34.1023 0.2842

3 34.8237 0.2902

4 69.7204 0.2805

5 7.4400 0.3100

6 0.0020 0.0100

7 0.0000 0.0000

8 0.1500 0.7500

SNOW WATER 0.000
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* %k
*

* %
* %

** HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE *x
*x HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) **
*x DEVELOPED BY ENVIRONMENTAL LABORATORY **
*x USAE WATERWAYS EXPERIMENT STATION *x
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY *x

* %
* *

* %

* %
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PRECIPITATION DATA FILE: C:\MYDOCU~I\LANDFI~I1\HELP3\Amarillo\AMYR1.D4
TEMPERATURE DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D7
SOLAR RADIATION DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D13
EVAPOTRANSPIRATION DATA: C:\MYDOCU~1I\LANDFI~1\HELP3\Amarillo\AMYR1.D1l1

SOIL AND DESIGN DATA FILE: C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR5.D10

OUTPUT DATA FILE:

TIME: 17:25 DATE: 9/ 1/2005

C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR5.O0UT

Fhkhkkkkhhkhhkkhhhhhhhhhdhkhdhhhkhdhhdhkhhdhhhbhhhhrdhdhkdhhhdhdhhhhdhhkhrdhhhhhkdrkhbhhdrbhkhkkh

TITLE: Amarillo Year 5, Alternate Liner with Intermediate Cover
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NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER

WERE SPECIFIED BY THE USER.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS
POROSITY

FIELD CAPACITY
WILTING POINT

INITIAL SOIL WATER CONTENT

EFFECTIVE SAT. HYD. COND.

6.00 INCHES
0.4640 VOL/VOL
0.3100 VOL/VOL
0.1870 VOL/VOL
0.3100 VOL/VOL
0.639999998000E-04

CM/SEC
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2850 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

[

It

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2842 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

i

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2902 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 240.00 INCHES

POROSITY = 0.6710 VOL/VOL
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FIELD CAPACITY = 0.2%20 VOL/VOL

WILTING POINT 0.0770 VOL/VOL {
INITIAL SOIL WATER CONTENT 0.2905 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

i

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 24.00 INCHES
POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.639999998000E-04 CM/SEC

I

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES /
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL

i

0.0050 VOL/VOL
0.0100 VOL/VOL

WILTING POINT
INITIAL SOIL WATER CONTENT

i

EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC
SLOPE = 2.00 PERCENT
DRAINAGE LENGTH = 700.0 FEET
LAYER 8
TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35
THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL

0.0000 VOL/VOL

0.0000 VOL/VOL

0.0000 VOL/VOL
0.199999996000E~12 CM/SEC

4.00 HOLES/ACRE

4.00 HOLES/ACRE

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS

FML PLACEMENT QUALITY = 3 - GOOD
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TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 17
THICKNESS = 0.20 INCHES
POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY 0.7470 VOL/VOL
WILTING POINT 0.4000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.7500 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.300000003000E-08 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #11 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND
A SLOPE LENGTH OF 700. FEET.

SCS RUNOFF CURVE NUMBER = 94.30

FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES
EVAPORATIVE ZONE DEPTH = 10.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE = 3.000 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 5.468 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.430 INCHES
INITIAL SNOW WATER = 0.000 INCHES
INITIAL WATER IN LAYER MATERIALS = 182.300 INCHES
TOTAL INITIAL WATER = 182.300 1INCHES
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

AMARILLO TEXAS

STATION LATITUDE = 35.23 DEGREES

MAXTMUM LEAF AREA INDEX = 0.00

START OF GROWING SEASON (JULIAN DATE) = 95

END OF GROWING SEASON (JULIAN DATE) = 303

EVAPORATIVE ZONE DEPTH = 10.0 INCHES

AVERAGE ANNUAL WIND SPEED = 13.70 MPH

AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 55.00 %
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AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 57.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 57.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
0.46 0.57 0.87 1.08 2.79 3.50
2.70 2.95 1.72 1.39 0.58 0.49

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
35.40 39.60 46.40 56.50 65.50 74.90
78.60 77.00 69.70 59.20 45.40 38.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARTLLO TEXAS
AND STATICN LATITUDE = 35.23 DEGREES
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MONTHLY TOTALS (IN INCHES) FOR YEAR 1

PRECIPITATION 0.36 0.33 1.54 0.04 0.17 1.45
3.07 3.27 0.70 1.89 0.96 0.97
RUNOFF 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
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LATERAL DRAINAGE COLLECTED
FROM LAYER 7

PERCOLATION/LEAKAGE THROUGH
LAYER 9

0.0000
0.0000

0.0000

0.0000

0.0000 0.0000
0.0000 0.0000

0.0000 0.0000
0.0000 0.0000

0.0000
0.0000

0.0000
0.0000

o

.0000
.0000

.0000
.0000

.0000
.0000

.0000
.0000

DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON
TOP OF LAYER 8

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 8

0.000
0.000

0.000
0.000

0.000 0.000
0.000 0.000

0.000 0.000
0.000 0.000

0.000
0.000

0.000
0.000

(@)

.000
.000

.000
.000

.000
.000

.000
.000
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ANNUAL TOTALS FOR YEAR 1

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER
PERC./LEAKAGE THROUGH LAYER 9
AVG. HEAD ON TOP OF LAYER 8
CHANGE IN WATER STORAGE

SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

7

0.000

14.245

0.0000

0.000000

0.0000

0.505

182.300

182.805

0.000

0.000

0.0000

CU. FEET
T53542.504
0.000
51710.055
0.000
0.000
1832.392
661748.750
663581.125
0.000
0.000
0.055

0.

0.

.58

.00

.00

.42

.00

00

00
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 0.36 0.33 1.54 0.04 0.17 1.45
3.07 3.27 0.70 1.89 0.96 0.97
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNCFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

o

.000 0.000 .000 0.000 0.000 .000
0.000 0.000 0.000 0.000 0.000 0.000

o
o

STD. DEVIATIONS

EVAPOTRANSPIRATION
TOTALS 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 7

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)
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AVERAGES 0.0000 0.00060 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 . 0000 0.0000 0.0000
0.0000 0.0G00 0.0000 0.0000 0.0000 0.0000

o

khkhkhdhhkhkhkhhhhkdhhkhohdhhkhkhkhkhhdhhhdhhdhhhhhkhkhhdhbhhbhhddhdhkhrddhdhdkhbhhkhhbhb kb dhkdhdhdhkhkhrkhk

ddhhkkhkhkhokkhkdhhkhkhhdkhhhkhkdhdhdhhhhkhhdhhhhhhdhhkhhhkhdhhkhhdhdhkdkbdrddbdrbhkdhdbhhdhhkbhkdkddhhhhkdhkihhk

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
T s cu. FEET PERCENT
PRECIPTTATION 14.75  ( 0.000)  53542.5  100.00
RUNOFF 0.000 ( 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 14.245 ( 0.0000) 51710.05 96.578
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000

FROM LAYER 7

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 9
AVERAGE HEAD ON TOP 0.000 ¢ 0.000)

OF LAYER 8

CHANGE IN WATER STORAGE 0.505 { 0.0000) 1832.39 3.422

khkkhkhkhkhkhhdhhdhhkdkhkhhdhhhkhkrbhhhhkhkhhdhdkhhkhhbhbhhbhbdhdhkhkhhhkdhhhhkdhrhdddhkhbddkhhrrrhhkhhhhitr

khkhkkhhkkhkkhkhkkdrhkhkdhkkdhdhkhhkhhkhkhkhkhkhkhhkdhhkhkhdhhhkhkhddhhkdhdrhhhhhrhkhkdkkhhrdhhhhdkhkdhkhkkddhhkhd

PEAK DAILY VALUES FOR YEARS 1 THROUGH 1
T wemes) qcu. BT
PRECIPITATION —_BT;; _______ ;;g;jgaa—_
RUNOFF 0.000 0.0000
DRAINAGE COLLECTED FROM LAYER 7 0.00000 0.00000
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PERCOLATION/LEAKAGE THROUGH LAYER 9 0.000000 0.00000
AVERAGE HEAD ON TOP OF LAYER 8 0.000
MAXIMUM HEAD ON TOP OF LAYER 8 0.000

LOCATION OF MAXIMUM HEAD IN LAYER 7

(DISTANCE FROM DRAIN) 0.0 FEET
SNOW WATER 0.15 545.6433
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3478
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.151¢

**x* Maximum heads are computed using McEnroe's equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas

ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

hkkkhkkkhkhkhkhkhhhkhkdhkdhkhkhhhhkhkhdhhhdhhhdhhhhhhkdhhhdhhbdhkrhhhhhdrhhkhhhkdkhhhdhhhhdkhdhkkhkhkhkdhhkdkdhhkx

dokkkkkkdkhhdhkhkhkdhkhkdkdhhkhddhhkhhdkdkhhhkdkhdbkdbhkhddbhhkdrhdhrkhhkhhhhkdhkhhdhhhkdkhkhkkkhkhkkhkhkdkhddhr

FINAL WATER STORAGE AT END OF YEAR 1

LAYER (INCHES) (VOL/VOL)
1 17784 0.2060
2 34.0871 0.2841
3 34.7997 0.2900
4 34.8275 0.2902
5 69.7200 0.2905
6 7.4400 0.3100
7 0.0020 0.0100
8 0.0000 0.0000
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9 0.1500 0.7500

SNOW WATER 0.000

kkhhkhkkkkhhkkhhhhkhkhkhkhhkhhkhkhddhkhkhkkhkhkhdhkkhhkhkhhhkhdkhdhhddhhdkhhbhkhkhhhkdhkhkhhkhkhkhkkhkkkhdkhkhkk
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hkkkrkhhkhkkhkkhkkkhkkhkkkhkkhkkhkkkhdkkkhkhrdkhkhhhkdkhdhhkhhhdhdhhdkhkhhhhhkdhhhkhkhkdkdkkdhdkhkhx

* *
* *
* ok
* %
* K
* *
* %k
* %
*

* %
* %

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE *x
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) * %
DEVELOPED BY ENVIRONMENTAIL LABORATORY **
USAE WATERWAYS EXPERIMENT STATION * %

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY **

* %

* %

kkkkkrhkkkkkkhkkkkhhkhhdkkkkhkhbhhdkkkkkkkhkkkkhkhkdkhkhkdhdhhkhkhhdhkhkkhhkrrkdhkdrdhrhxdhhdhxxk

kkhkkkhkkkdhhkkhkdhkkhkhkhhkdkkkkhkkhdokkkkkhkkkkhkhkhhkkkdhkhhhdhkdkrkkdrxdrddhkkrhhhhdhkdhdk

PRECIPITATION DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D4
TEMPERATURE DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D7
SOLAR RADIATION DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D13
EVAPOTRANSPIRATION DATA: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D11
SOIL AND DESIGN DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR6.D10
OUTPUT DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR6.OUT
TIME: 18: 3 DATE: 9/ 1/2005

khkkkkkhkkkdkkhhhkdhkhkhhkhhkhhkhkbhkkkhkkhkkkkkkkhkkhkddhhkdkdkhkhkkdhhkhdrdhkdhhdkdhhkhrdhhddhrx

TITLE:

Amarillo Year 6, Alternate Liner with Intermediate Cover

Ak khkhkkkkkdkkkhkhkhkkdkokdkdhkhkkhkhkkhkhhdkkkhhkhkhhkdkkkkkdhhkdkdhhhhkhkhkhkhdhhkhkhhkhrhkhkdhkhkkdkhhddhkkhx

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.
LAYER 1
TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 6.00 INCHES

POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY = 0.3100 VOL/VOL

WILTING POINT = 0.1870 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.3100 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04 CM/SEC
City of Amarillo — Part III, Att. 15, App. 15A 48 HDR Engineering, Inc.
Landfill Permit Amendment Application December 2005

Version 0



LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES

POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY = 0.2920 VOL/VOL

WILTING POINT = 0.0770 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.2850 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC
LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL
FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2841 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

]

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2900 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

i

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES

POROSITY = 0.6710 VOL/VOL
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FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2902 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E~-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 240.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2905 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 24.00 INCHES
POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04 CM/SEC

i

]

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES

POROSITY ) = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT = 0.0050 VOL/VOL

0.0100 VOL/VOL
10.0000000000 CM/SEC
2.00 PERCENT
700.0 FEET

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRAINAGE LENGTH

i
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TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY 0.0000 VOL/VOL
WILTING POINT 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD

LAYER 10

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 17

THICKNESS = 0.20 INCHES

POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY = 0.7470 VOL/VOL
WILTING POINT = 0.4000 VOL/VOL

0.7500 VOL/VOL
0.300000003000E~08 CM/SEC

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #11 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND
A SLOPE LENGTH OF 700. FEET.

SCS RUNOFF CURVE NUMBER = 94.30

FRACTION OF AREA ALLOWING RUNOFF 0.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE 1.000 ACRES
EVAPORATIVE ZONE DEPTH 10.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE 3.000 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE 5.468 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE 1.430 INCHES
INITIAL SNOW WATER 0.000 INCHES
INITIAL WATER IN LAYER MATERIALS 217.088 INCHES
TOTAL INITIAL WATER 217.088 INCHES

i

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
AMARILLO TEXAS

35.23 DEGREES

STATION LATITUDE

MAXIMUM LEAF AREA INDEX = 0.00

START OF GROWING SEASON (JULIAN DATE) = 95

END OF GROWING SEASON (JULIAN DATE) = 303
EVAPORATIVE ZONE DEPTH = 10.0 INCHES
AVERAGE ANNUAL WIND SPEED = 13.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 55.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 57.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 57.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
0.46 0.57 0.87 1.08 2.79 3.50
2.70 2.95 1.72 1.39 0.58 0.49

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARTILLO TEXAS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
35.40 39.60 46.40 56.50 65.50 74.90
78.60 77.00 69.70 59.20 45.40 38.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS
AND STATICN LATITUDE = 35.23 DEGREES

hhkhkkhkkhkkhkdkhkhkdhkhkkdkhhkhdkkdkhhkkhkdhhhdhkhhkhkhkddhhhhdhhbhkhhhhkddhdhhkhrhkdddhdhhhdkhhrhkddkhrkkhk
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MONTHLY TOTALS (IN INCHES) FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

FROM LAYER 8

PERCOLATICN/LEAKAGE THROUGH
LAYER 10

0.36
3.07

0.000
0.000

0.361
2.806

0.0000
0.0000

0.0000
0.0000

0.33 1.54
3.27 0.70

0.000 0.000
0.000 0.000

0.273 1.198
3.542 0.563

0.00600 0.0000
0.0000 0.0000

0.0000 0.0000
0.0000 0.0000

0.04 0
1.89 0.
0.000 0.
0.000 0.
0.581 0.
2.655 0.
0.0000 O.
0.0000 O.
0.0000 O.
0.0000 O.

.17

96

000
000

391
644

000
000

000
000

1.45
0.97

0.000
0.000

0.670
0.563

0 0.0000
0 0.0000

0 0.0000
0 0.0000

DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON
TOP OF LAYER 9

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 9

0.000
0.000

0.000
0.000

0.000 0.000
0.000 0.000

0.000 0.000
0.000 0.000

0.000 0.
0.000 0.
0.000 0.
0.000 0.

000
000

000
000

0.000
0.000

o

.000
0.000

ok kkkkdkhkkkhdkkkkkhkkkkkkkk ko ok kok ok kg gk ook k ko Kk ok ok ok ok ok ks kok sk ok sk ok ok sk ok sk sk ok ok ok ok ok sk gk ok ok ok ok ke ok ko ok ke ke ok ok

dhkhkkhkkkhkhhkhkdkkhkhhhkhkdhkrhhhkhkdhkhhkkhkhhdhhhhhkhkhhkhhdhhkhrhkdhhbhkrhhhdhrhhkbhkhdhbhdkhdkhdkkdkkd

ANNUAL TOTALS FOR YEAR 1
T T kemss CU. FEET  PERCENT
PRECIPITATION __1;?;;_ _;;;;;jggg 156?55—
RUNOFF 0.000 0.000 0.00
EVAPOTRANSPIRATION 14.245 51710.055 96.58
DRAINAGE COLLECTED FROM LAYER 8 0.0000 0.000 0.00
PERC./LEAKAGE THROUGH LAYER 10 0.000000 0.000 0.00

AVG. HEAD ON TOP OF LAYER & 0.0000
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CHANGE IN WATER STORAGE 0.505 1832.392 3.42

SOIL WATER AT START OF YEAR 217.088 788029.187
SOIL WATER AT END OF YEAR 217.583 789861.625
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.055 0.00

hkhkkkdkhkhhkdhkhkhhkdhhhhdhhhkkdhdhhdhhkdhrdhhhhhkdhrhkhhhdhhhkhhhhhhhkhhhhhhkhrkdhhhhhkhhdhddkdhhkhkkhkx

dkkkdhhkhkhdhkhkhkhhdhdhhhhhkhkhhkhhdhkhhhkhhdhkdhkhdhhbhdhbhhhkddhhhkhdhdhrhdhdhdhhkhkdbddkrrkkrrkddhdkhhdhddk

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 0.36 0.33 1.54 0.04 0.17 1.45
3.07 3.27 0.70 1.89 0.96 0.97
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 8

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.00600
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o
o
(@]

STD. DEVIATIONS 0.0000 0.0000 .0000 .0000 .0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 10

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0000 0.0000 0.0000 .0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

(@)

o

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 . 0000 0.0000
0.0000 0.0000 0.0000 0.06000 0.0000 0.0000

kkhkkkhkkhkkkhkkhkdhkdkhkhdhhhkdkdhdhhhkhkhhdhhkhhkhhhkhhhkhkdkhhhkhkdhrdbhhhhdrdhhhhhhdhkddhhdkxhhkhkhdkdhkkr*k

hhkkkkdkhdhhdhkhhhhkhkhkhhkhkhkhkhkhkhhkhhkdhhdhkhhhkhkhkhhkhhkhhdhddhhhddhdhkdhhkhkdhdhhbhhhhhkdhddhdkdhhrddkhrx

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
T emss Cu. FEET  PERCENT
PRECIPITATION 1475 ( 0.000)  53542.5  100.00
RUNCFF 0.000 ( 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 14.245 { 0.0000) 51710.05 96.578
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 10
AVERAGE HEAD ON TOP 0.000 ( 0.000)

OF LAYER 9

CHANGE IN WATER STORAGE 0.505 { 0.0000) 1832.39 3.422
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 1

(INCHES) (CU. FT.)
PRECIPITATION -_BT;; _______ ;;;;jgaa—_
RUNOFF 0.000 0.0000
DRAINAGE COLLECTED FROM LAYER 8 0.00000 0.00000
PERCOLATION/LEAKAGE THROUGH LAYER 10 0.000000 0.00000
AVERAGE HEAD ON TOP OF LAYER 9 0.000
MAXIMUM HEAD ON TOP OF LAYER S 0.000
LOCATION OF MAXIMUM HEAD IN LAYER 8
(DISTANCE FROM DRAIN) 0.0 FEET

SNOW WATER 0.15 545.6433
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3478
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1519

**% Maximum heads are computed using McEnroe's equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

khkhkhhhhhdhhhhhhkdkhkdkdhhhkhbhrkhhdrhdbhdbdbdkrhhdhdkhrhhbhhhdhhhkhhhbdkdhhrhkbdhkhkhrhkhhhhhdhhddhkhkhhkhdk

Fhkhkrkhhkdrhhhkhbhhdhkhhhkrhkhdhhdrhhhbhhbrhkhkhkrkhkhkdbhkhhkdhhhkhbhkhkhhhkdhrhkdhhkhkhhkdhhhrhkdkdhhhrhkhhhkkdhx

FINAL WATER STORAGE AT END OF YEAR 1

LAYER (INCHES) (VOL/VOL)
1 1.7784 0.2964
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2 34.0880 0.2841

3 34.7903 0.2899
4 34.8000 0.2900
5 34.8240 0.2902
6 69.7200 0.2905
7 7.4400 0.3100
8 0.0020 0.0100
9 0.0000 0.0000
10 0.1500 0.7500
SNOW WATER 0.000

Fhkhkkhhkdkhkdkhkhdhhhkhhkhhkhbhkk bk hhkdhkdhhhkdkhhkhkkkdhkhhkhhhkdhdhhkdhkdhdhrkhhkhhhkhdhhkkrdkhkhkrhhkkxkxi
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dhkkdhhkhkdhkhhhdhhkhkdhhhkhkdhrhkdhkdbddbhkhkdbhkhhhkdhdhhhkkbhkhbhkhhkdhdbhbdhbhhbkhhhbhdhkhkdhkhbhbhbrdhdk bk dkhkhkk

ok hkhkkhkdkhhhhkhkhkkhkhkdhhkhhkhhhhhkhkkhhkdkhhhhhdhdhhhhhhhkdhhkdhrhdkhhhdkhhkhkdkhhkkdrhdhhdrddhhkhhkhkhkhkhxk

* %
* %

* %
* %

** HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE **
ol HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) * %
*x DEVELOPED BY ENVIRONMENTAL LABORATORY ol
** USAE WATERWAYS EXPERIMENT STATION **
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY *x

* *
* %

* Kk

* %

Fhkhkkhkhkkhkhkdhkhhdkkhhhhhkhkkhkhhkhhhkhkhhkhkhkhhkhhkhkhdhhhkdhkhohhkdddhhkdkkdhdkdk dkdhdhhkhk koo kkokdkdkhkkhkxdkdkhkdh

hkhkkhkhkkhkhhkdrhhbdhdhdhkhbhhhhhhkhhdhkhkkdhhkhhhdkhhkhhkkhkhhkdhhkhdkddhhdhbhhbhkhddrhkdhhhkdhdhddhhhhkhkddxhhhkd

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

TIME: 18: 6 DATE: ]

C:\MYDOCU~1\LANDFI~I\HELP3\Amarillo\AMYR1.D4
C:\MYDOCU~1I\LANDFI~1\HELP3\Amarillo\AMYR1.D7
C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR1.D13
C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D11
C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR7.D10
C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR7.OUT

/ 1/2005
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TITLE: Amarillo Year

7, Alternate Liner with Intermediate Cover
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NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER

WERE SPECIFIED BY THE USER.

TYPE

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

INITIAL SOIL WATER CONTENT

1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

EFFECTIVE SAT. HYD. COND.

6.00 INCHES
0.4640 VOL/VOL
0.3100 VOL/VOL
0.1870 VOL/VOL
0.3100 VOL/VOL
0.639999998000E-04

CM/SEC
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2850 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2841 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E~02 CM/SEC

I

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 240.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2900 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

ILAYER 5

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES

POROSITY = 0.6710 VOL/VOL
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FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2902 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 240.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2%20 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2905 VOL/VOL
EFFECTIVE SAT. HYD. COND. = (0.100000005000E-02 CM/SEC

]

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 24.00 INCHES
POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.639999998000E~-04 CM/SEC

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL

0.0050 VOL/VOL
0.0100 VOL/VOL

WILTING POINT
INITIAL SOIL WATER CONTENT

[}

EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC

SLOPE = 2.00 PERCENT

DRAINAGE LENGTH = 700.0 FEET
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TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES
POROSITY ) = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL

0.0000 VOL/VOL
0.0000 VOL/VOL
0.199999996000E-12 CM/SEC

i

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD

i

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 17

THICKNESS = 0.20 INCHES

POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY = 0.7470 VOL/VOL
WILTING POINT = 0.4000 VOL/VOL

]

0.7500 VOL/VOL
0.300000003000E-08 CM/SEC

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #11 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND
A SLOPE LENGTH OF 700. FEET.

SCS RUNOFF CURVE NUMBER = 94.30

FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT

AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES

EVAPORATIVE ZONE DEPTH = 10.0 INCHES

INITIAL WATER IN EVAPORATIVE ZONE = 3.000 INCHES

UPPER LIMIT OF EVAPORATIVE STORAGE = 5.468 INCHES

LOWER LIMIT OF EVAPORATIVE STORAGE = 1.430 1INCHES

INITIAL SNOW WATER = 0.000 1INCHES

INITIAL WATER IN LAYER MATERIALS = 251.888 INCHES

TOTAL INITIAL WATER = 251.888 INCHES

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

AMARILLO TEXAS
STATION LATITUDE = 35.23 DEGREES
MAXTIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 95
END OF GROWING SEASON (JULIAN DATE) = 303
EVAPORATIVE ZONE DEPTH = 10.0 INCHES
AVERAGE ANNUAL WIND SPEED = 13.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 55.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 57.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 57.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
0.46 0.57 0.87 1.08 2.79 3.50
2.70 2.85 1.72 1.39 0.58 0.49

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
35.40 39.60 46.40 56.50 65.50 74.90
78.60 77.00 638.70 59.20 45.40 38.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS
AND STATION LATITUDE = 35.23 DEGREES
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MONTHLY TOTALS (IN INCHES) FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH
LAYER 10

0.36
3.07

0.000
0.000

0.361
2.806

0.0000
0.0000

0.0000
0.0000

0.33 1.54
3.27 0.70

0.000 0.000
0.000 0.000

0.273 1.198
3.542 0.563

0.0000 0.0000
0.0000 0.0000

0.0000 0.0000
0.0000 0.0000

0.04 0.
1.89 0.
0.000 0.
0.000 0.
0.581 0.
2.655 0.
0.0000 O
0.0000 0.
0.0000 O.
0.0000 O.

17
96

000
000

391
644

.000

000

000
000

1.45
0.97

0.000
0.000

0.670
0.563

0 0.0000
0 0.0000

0 0.0000
0 0.0000

DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON
TOP OF LAYER 9

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 9

0.000
0.000

0.000
0.000

0.000 0.000
0.000 0.000

0.000 0.000
0.000 0.000

0.000 0.
0.000 0.
0.000 0
0.000 0.

000
000

.000

000

0.000
0.000

(=

.000
0.000

hhkhkkkhkhk bk hkkrkdkhkkhkhkhhhkhhkhkhkkdhhkdkdkhdhkhkhkdhhhrhkdhhdhdhhdkhhdhdhhbddhhhrkkdkbhkkdkhhkhrkrdi

Ak kR hkhkhkhkhkhkkhkhkkhkkhkhkdkdhhhkhkhdhhkhhkhhhdhkhhdhhhdhkddhhhddhhkdhdbhkkrhhkdrrhhbdhhrhhhdhdhdhhhhhkhithkx

CU. FEET
5352508
0.000
51710.055
0.0600
0.000

96.58

ANNUAL TOTALS FOR YEAR 1
T mnemes cu. et pERCENT

PRECIPITATION __IZT;;_

RUNOFF 0.000

EVAPOTRANSPIRATION 14.245

DRAINAGE COLLECTED FROM LAYER 8 0.0000

PERC./LERKAGE THROUGH LAYER 10 0.000000

AVG. HEAD ON TOP OF LAYER 9 0.0000
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CHANGE IN WATER STORAGE 0.505 1832.392 3.42

SOIL WATER AT START OF YEAR 251.888 914353.187
SOIL WATER AT END OF YEAR 252.393 916185.562
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.055 0.00

dhkkkhkhkhdkhkhkhkhkhbrdhhhkdkhbhhhhhhhdhbhdhhhbhkhhkdbdhhbhhkhkdhbhbddhhhhhkhkrhbhdrhkddhrkhkhrhdhkrhhdhkhhrx
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 0.36 0.33 1.54 0.04 0.17 1.45
3.07 3.27 0.70 1.89 0.96 0.97
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 0.361 0.273 1.1¢98 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 38

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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o

STD. DEVIATIONS 0.0000 0.0000 .0000 0.0000 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.06000

o

PERCOLATION/LEAKAGE THROUGH LAYER 10

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

khkkkhhkkdhhkhhhkkkhkhhkhhdkrhhkhhdhhdhkdhhhdhhrdrhhhkhrhhhkhdhkhkhddhhdhhhdrhhhkdhhdhddhkrhkhhkkkhhkhrx
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
T e cu. FEET PERCENT
PRECIPTTATION 1475 ( 0.000)  53542.5  100.00
RUNOFF 0.000 ( 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 14.245 ( 0.0000) 51710.05 96.578
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 10
AVERAGE HEAD ON TOP 0.000 ( 0.000)

OF LAYER 9

CHANGE IN WATER STORAGE 0.505 ( 0.0000) 1832.38 3.422

khkkkhkhkkhkhkhkdhhkdhhhdhkdhhkdkhkdkhkdhhhkdhkhdhdhhkdhhhkhhhhkhkhbhhddhdbhdhhhhhhhhkrhkhkhhhkhkhrkhkhkhxkhkxk
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 1
T T wemes) (cu. FTa
PRECIPITATION ——Bj;;____ ———;Z;;jgaa__
RUNOFF 06.000 0.0000
DRAINAGE COLLECTED FROM LAYER 8 0.00000 0.00000
PERCOLATION/LEAKAGE THROUGH LAYER 10 0.000000 , 0.00000
AVERAGE HEAD ON TOP OF LAYER 9 0.000
MAXIMUM HEAD ON TOP OF LAYER 9 0.000

LOCATION OF MAXIMUM HEAD IN LAYER 8

(DISTANCE FROM DRAIN) 0.0 FEET
SNOW WATER 0.15 545.6433
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3478
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1519

*** Maximum heads are computed using McEnroe's egquations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas

ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.
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FINAL WATER STORAGE AT END OF YEAR 1

LAYER (INCHES) (VOL/VOL)
1 1.7784 0.2964
City of Amarillo — Part III, Att. 15, App. 15A 66 HDR Engineering, Inc.
Landfill Permit Amendment Application December 2005

Version 0



2 34.0880 0.2841

3 34.7803 0.2899
4 69.6000 0.2900
5 34.8240 0.2902
6 69.7200 0.2905
7 7.4400 0.3100
8 0.0020 0.0100
9 0.0000 0.0000
10 0.1500 0.7500
SNOW WATER 0.000

dkhkhkkkkkkdkkkkdkkkkhkkhkkhkkhkhhkdrhkhkdkhdkhhhhkhhkhkdhhhddhkhkddrhkhhhkkkkkdrkkrhkkhdhkhrhhhkhkrk
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* %

* %

* %
* %

*x HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE **
** HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) **
**x DEVELOPED BY ENVIRONMENTAL LABORATORY * %k
*x USAE WATERWAYS EXPERIMENT STATION *
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY **

* %
* %

* %

* *

khkkkkkhhkhhhbhrhdhhkdkdkhkbhdhhkhhhkrhrh bbb dh bbb bbbk hkkhkhhkhkhbhbhhbhkrdkdddhbhbrdhhhbhbhhdkdhhdhkhkdkhkhhkd
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PRECIPITATION DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D4
TEMPERATURE DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D7
SOLAR RADIATION DATA FILE: C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR1.D13
EVAPOTRANSPIRATION DATA: C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR1.D11

SOIL AND DESIGN DATA FILE: C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYRB8.D10

OUTPUT DATA FILE:

TIME: 18: 8 DATE: 9/ 1/2005

C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYRS.OUT
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TITLE: Amarillo Year 8, Alternate Liner with Intermediate Cover

Khkkkkhkhkrhhkhkhhkdhhkhkhkrkhhkbkhhkkhkdhhkhkhhhbhhkdbhbhkddhkbrrhhkhdbdhhkhkddhhkbhbddhkhrhkkdhhkhhrddhkkhkdk

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER

WERE SPECIFIED BY THE USER.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS
POROSITY

FIELD CAPACITY
WILTING POINT

INITIAL SOIL WATER CONTENT

EFFECTIVE SAT. HYD. COND.

6.00 INCHES
0.4640 VOL/VOL
0.3100 VOL/VOL
0.1870 VOL/VOL
0.3100 VOL/VOL
0.639999998000E-04

CM/SEC
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 18
THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2850 VOL/VOL

0.100000005000E-02

EFFECTIVE SAT. HYD. COND.

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2841 VOL/VOL

EFFECTIVE SAT. HYD. COND. 0.100000005000E-02

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 360.00 INCHES
POROSITY 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2900 VOL/VOL

I

EFFECTIVE SAT. HYD. COND. 0.100000005000E-02

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

CM/SEC

CM/SEC

CM/SEC
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FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2902 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 240.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2905 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

[

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 24.00 INCHES
POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04 CM/SEC

i

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL

0.0050 VOL/VOL
0.0100 VOL/VOL

WILTING POINT
INITIAL SOIL WATER CONTENT

EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC

SLOPE = 2.00 PERCENT

DRAINAGE LENGTH = 700.0 FEET
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TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL

0.0000 VOL/VOL
0.0000 VOL/VOL
0.199999996000E-12 CM/SEC

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 17

THICKNESS = 0.20 INCHES

POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY = 0.7470 VOL/VOL
WILTING POINT = 0.4000 VOL/VOL

0.7500 VOL/VOL
0.300000003000E-08 CM/SEC

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #11 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND
A SLOPE LENGTH OF 700. FEET.

SCS RUNOFF CURVE NUMBER = 94.30

FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES
EVAPORATIVE ZONE DEPTH = 10.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE = 3.000 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 5.468 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.430 INCHES

0.000 INCHES
286.688 INCHES
286.688 INCHES

INITIAL SNOW WATER
INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

AMARILLO TEXAS
STATION LATITUDE = 35.23 DEGREES
MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 95
END OF GROWING SEASON (JULIAN DATE) = 303
EVAPORATIVE ZONE DEPTH = 10.0 INCHES
AVERAGE ANNUAL WIND SPEED = 13.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 55.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 57.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 57.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
0.46 0.57 0.87 1.08 2.79 3.50
2.70 2.95 1.72 1.39 0.58 0.49

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARTLILO TEXAS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
35.40 39.60 46.40 56.50 65.50 74.90
78.60 77.00 69.70 59.20 45.40 38.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS
AND STATION LATITUDE = 35.23 DEGREES
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MONTHLY TOTALS

(IN INCHES)

FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH
LAYER 10

0.36
3.07

0.000
0.000

0.361
2.806

0.0000
0.0000

0.0000
0.0000

0.33
3.27

0.000
0.000

0.273
3.542

0.0000
0.0000

0.0000
0.0000

1.54
0.70

0.000
0.000

1.198
0.563

0.0000
0.0000

0.0000
0.0000

0.04 0.
1.89 0.
0.000 0.
0.000 0.
0.581 0.
2.655 0.
0.0000 O.
0.0000 O.
0.0000 0.
0.0000 O.

17
96

000
000

391
644

0000
0000

0000
0000

O =

(@]

o

.45
.97

.000
.000

.670
.563

.0000
.0000

.0000
.0000

AVERAGE DAILY HEAD ON
TOP OF LAYER 9

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER &

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

0.000 0.
0.000 0.
0.000 0.
0.000 0.

000
000

000
000

o

.000
.000

.000
.000
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ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER
PERC./LEAKAGE THROUGH LAYER 10

AVG. HEAD ON TOP OF LAYER 9

8

14.245

0.0000

0.000000

0.0000

CU. FEET
53542.504
0.000
51710.055
0.000
0.000

96.58

.00

.00
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CHANGE IN WATER STORAGE 0.505 1832.281 3.42

SOIL WATER AT START OF YEAR 286.688 1040677.310
SOIL WATER AT END OF YEAR 287.193 1042509.560
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.166 0.00

hhkdkhkhkhkhhkhkkhkhdhkhkhkhbhhkhhhhhhhhbhdhhkhhkdhhkhbhdhhhhdhkdhhhhkhdbhhhhddkhdhkhhkhkhkhkhdrhkhd kbbb hkhhh ks
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 0.36 0.33 1.54 0.04 0.17 1.45
3.07 3.27 0.70 1.89 0.96 0.97
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

ILATERAL DRAINAGE COLLECTED FROM LAYER 8

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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O
o

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 .0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 10

TOTALS 0.0000 0.0000 0.0000C 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

[en}
o

STD. DEVIATIONS 0.0000 0.0000 0.0000 .0000 .0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
INCHES CU. FEET PERCENT
PRECIPITATION 14.75 ( 0.000) 53542.5 100.00
RUNOFF 0.000 ( 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 14.245 ( 0.0000) 51710.05 96.578
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000
FROM LAYER 8
PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 10
AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER 9
CHANGE IN WATER STORAGE 0.505 ( 0.0000) 1832.28 3.422
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 1
T ey o BT
PRECIPITATION —_BT;;__-_ ———;;;;TQBB__
RUNOFF 0.000 0.00090
DRAINAGE COLLECTED FROM LAYER 38 0.00000 0.00000
PERCOLATION/LEAKAGE THROUGH LAYER 10 0.000000 0.00000

AVERAGE HEAD ON TOP OF LAYER 9 0.000
MAXIMUM HEAD ON TOP OF LAYER 9 0.000
LOCATION OF MAXIMUM HEAD IN LAYER 8
(DISTANCE FROM DRAIN) 0.0 FEET
SNOW WATER 0.15 545.6433
MAXTIMUM VEG. SOIL WATER (VOL/VOL) 0.3478
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1519

**%*  Maximum heads are computed using McEnrce's equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas

ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.
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FINAL WATER STORAGE AT END OF YEAR 1
LAYER (INCHES) (VOL/VOL)
1 1.7784 0.2964
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2 34.0880 0.2841

3 34.7903 0.2899
4 104.4000 0.2900
5 34.8240 0.2902
6 639.7200 0.2905
7 7.4400 0.3100
8 0.0020 0.0100
9 0.0000 0.0000
10 0.1500 0.7500
SNOW WATER 0.000
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* %
* %
* *
* %
* *
* %
* %
* %
* %

* %

* %

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE *x
HELP MODEL VERSION 3.07 (1 NOVEMBER 1987) **
DEVELCPED BY ENVIRONMENTAL LABORATORY *x

USAE WATERWAYS EXPERIMENT STATION **

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY **

* %
* %k
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PRECIPITATION DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D4
TEMPERATURE DATA FILE: C:\MYDOCU~1\LANDFI~1I\HELP3\Amarillo\AMYR1.D7
SOLAR RADIATION DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D13
EVAPOTRANSPIRATION DATA: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D11
SOIL AND DESIGN DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYRS.D10
OUTPUT DATA FILE: C:\MYDOCU~1I\LANDFI~1\HELP3\Amarillo\AMYR9.OUT
TIME: 18:11 DATE: 9/ 1/2005
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TITLE:

Amarillo Year 9, Alternate Liner with Intermediate Cover

kdkkkkhkkhhkhkkhkhhkhkhkhdhdhhkhhhkkhkkkdhhkhkhhdrhhkdhhkhdhkhhdhhkdhhkhhhhhhkhkhhkrhkbhhkhkdkhhdhhkddhhdhht

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.
LAYER 1
TYPE 1 - VERTICAL PERCOLATICON LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 6.00 INCHES

POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY = 0.3100 VOL/VOL

WILTING POINT = 0.1870 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.3100 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.639899998000E~-04 CM/SEC
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2850 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2841 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 480.00 INCHES

POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY = 0.2%20 VOL/VOL

WILTING POINT = 0.0770 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.2900 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC
LAYER 5

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES

POROSITY = 0.6710 VOL/VOL
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FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2902 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

LAYER 6

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 240.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2905 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

i

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 24.00 INCHES
POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04 CM/SEC

#

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES

POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT = 0.0050 VOL/VOL

INITIAL SOIL WATER CONTENT 0.0100 VOL/VOL
EFFECTIVE SAT. HYD. COND. 10.0000000000 CM/SEC
SLOPE = 2.00 PERCENT

DRAINAGE LENGTH = 700.0 FEET
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TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY 0.0000 VOL/VOL
WILTING POINT 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD

i

i

]

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 17

THICKNESS = 0.20 INCHES
POROSITY = 0.7500 VOL/VOL

FIELD CAPACITY = 0.7470 VOL/VOL
WILTING POINT = 0.4000 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #11 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND
A SLOPE LENGTH OF 700. FEET.

SCS RUNOFF CURVE NUMBER = 94.30

FRACTION OF AREA ALLOWING RUNOFF 0.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE 1.000 ACRES
EVAPORATIVE ZONE DEPTH 10.0 INCHES

INITIAL WATER IN EVAPORATIVE ZONE = 3.000 INCHES

UPPER LIMIT OF EVAPORATIVE STORAGE = 5.468 INCHES

LOWER LIMIT OF EVAPORATIVE STORAGE = 1.430 INCHES

INITIAL SNOW WATER = 0.000 INCHES

INITIAL WATER IN LAYER MATERIALS = 321.488 INCHES

TOTAL INITIAL WATER = 321.488 INCHES

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR
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EVAPOTRANSPTRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

AMARILLO TEXAS
STATION LATITUDE = 35.23 DEGREES
MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 95
END OF GROWING SEASON (JULIAN DATE) = 303

EVAPORATIVE ZONE DEPTH = 10.0 1INCHES

AVERAGE ANNUAL WIND SPEED = 13.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 55.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 57.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 57.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
0.46 0.57 0.87 1.08 2.79 3.50
2.70 2.95 1.72 1.39 0.58 0.49

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
35.40 39.60 46.40 56.50 65.50 74.90
78.60 77.00 69.70 59.20 45.40 38.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS
AND STATION LATITUDE = 35.23 DEGREES
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MONTHLY TOTALS

(IN INCHES)

FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH
LAYER 10

0.36
3.07

0.000
0.000

0.361
2.806

0.0000
0.0000

0.0000
0.0000

0.33 1
3.27 0
0.000 0.
0.000 0.
0.273 1.
3.542 0.
0.0000 O.
0.0000 O.
0.0000 O.
0.0000 O.

.54
.70

000
000

198
563

0000
0000

0000
0000

0.04 0.
1.89 0
0.000 0
0.000 0.
0.581 0.
2.655 0.
0.0000 O.
0.0000 O.
0.0000 O.
0.0000 O.

17 1.45
.96 0.97
.000 0.000

000 0.000

381 0.670

644 0.563

0000 0.0000
0000 0.0000

0000 0.0000
0000 0.0000

AVERAGE DAILY HEAD ON
TOP OF LAYER 9

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 9

0.000
0.000

0.000
0.000

0.000 0.
0.000 0.
0.000 0.
0.000 0.

000
000

000
000

0.000 0.
0.000 0.
0.000 0
0.000 0.

000 0.000
000 0.000
.000 0.000
000 0.000
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ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER
PERC./LEARKAGE THROUGH LAYER 10

AVG. HEAD ON TOP OF LAYER 9

8

14.245

0.0000

0.000000

0.0000

CU. FEET
“53542.504
0.000
51710.055
0.000
0.000

96.58
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CHANGE IN WATER STORAGE 0.505 - 1832.392 3.42

SOIL WATER AT START OF YEAR 321.488 1167001.250
SOIL WATER AT END OF YEAR 321.993 1168833.620
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.055 0.00
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 0.36 0.33 1.54 0.04 0.17 1.45
3.07 3.27 0.70 1.89 0.96 0.97
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

.000 0.000 0.000 0.000 .000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

o
o

STD. DEVIATIONS

EVAPOTRANSPIRATION
TOTALS 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 8

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEARKAGE THROUGH LAYER 10

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

khkhkdkhhhkdhhkhhbhkhkhkhhhkdhdhdhhhhhkhhkhdkhkhkhhhkhkhkhkhkhhkbkhkhhhhdkdhhkhkddkdhdrhrrdhbdkhkhkhkhbhbhkhkhkhddhrhhdhhx
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
- mcms cu. FEET PERCENT
PRECTPTTATION 1475 ( 0.000)  53562.5  100.00
RUNOFF 0.000 ( 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 14.245 ( 0.0QOO) 51710.05 96.578
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.006000) 0.000 0.00000

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 10
AVERAGE HEAD ON TOP 0.000 ( 0.000)

OF LAYER 9

CHANGE IN WATER STORAGE 0.505 ( 0.0000) 1832.38 3.422

hhkhkkkhkhkhkhkdhkhkhkhdhhdkhhkdhdhhhkhkhhkdhhhhhkddhhkdhddddhdrbhrbdhhhbdrbhhdhhb bbbk ddhkhbhkdhhdhhhkdhrhhhhkdhkx
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 1
T memes) qcw. FT
PRECIPTTATION o6 3484.800
RUNOFF 0.000 0.0000
DRAINAGE COLLECTED FROM LAYER 8 0.00000 0.00000
PERCOLATION/LEAKAGE THROUGH LAYER 10 0.000000 0.00000

AVERAGE HEAD ON TOP OF LAYER 9 0.000
MAXIMUM HEAD ON TOP OF LAYER 9 0.000
LOCATION OF MAXIMUM HEAD IN LAYER 8
(DISTANCE FROM DRAIN) 0.0 FEET
SNOW WATER 0.15 545.6433
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3478
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1518

*** Maximum heads are computed using McEnroe's equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas

ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

hhkkhkhkhkdhkhhkhkkhkrhkdkhkhkdkhdhkhkdhkhhhhkdkhhkhdhkhrhhdhhdhhrdhhdhhhhhdhhhbhkd kb hkhkhhkdkhdkdhhkhkkkdhk
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FINAL WATER STORAGE AT END OF YEAR 1

LAYER (INCHES) (VOL/VOL)
1 1.7784 0.2964
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2 34.0880 0.2841

3 34.7903 0.2899
4 139.2000 0.25900
5 34.8240 0.2902
6 69.7200 0.2905
7 7.4400 0.3100
8 0.0020 0.0100
9 0.0000 0.0000
10 0.1500 0.7500
SNOW WATER 0.000

G hkokkkkkkkkkkhk ok hdkkkhhkkkhkhkkkhkdkkhkkhkkk ko k sk k ok ok k ok kkdkok ok ok sk ok Kk ok % o K ok ok ks ok ok ok kook ok ok ok ok ok ok
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* %k
* %

* %
* %

** HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE *x
*x HELP MODEL VERSION 3.07 (1 NOVEMBER 1987) *x
*x DEVELOPED BY ENVIRONMENTAL LABORATORY **
*x USAE WATERWAYS EXPERIMENT STATION *ox
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY *x

* *
* *

* %

* %

kkkhkkhkhkhkhhhbhdhkhkhddkhkhdrhhkhdkhkhbhhhhkhdhhhhbkdhkhkdhhkdhdkhhrkhhkhbhkhkhkdhhhbhdkdhbbhhhdhkhkhkhhdhdkkkhkk
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PRECIPITATION DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D4
TEMPERATURE DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D7
SOLAR RADIATION DATA FILE: C:\MYDOCU~1\LANDFI~I\HELP3\Amarillo\AMYR1.D13
EVAPOTRANSPIRATION DATA: C:\MYDOCU~1\LANDFI~1I\HELP3\Amarillo\AMYR1.D11

SOIL AND DESIGN DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR10.D10

OUTPUT DATA FILE:

TIME: 18:14 DATE: 9/ 1/2005

C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR10.O0OUT
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TITLE: Amarillo Year 10, Alternate Liner with Intermediate Cover
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NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER

WERE SPECIFIED BY THE USER.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS
POROSITY

FIELD CAPACITY
WILTING POINT

INITIAL SOIL WATER CONTENT

EFFECTIVE SAT. HYD. COND.

6.00 INCHES
0.4640 VOL/VOL
0.3100 VOL/VOL
0.1870 VOL/VOL
0.3100 VOL/VOL
0.638999998000E-04

CM/SEC
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2850 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

]

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2841 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

[

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERTIAL TEXTURE NUMBER 18

THICKNESS = 600.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2900 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

LAYER 5

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES

POROSITY = 0.6710 VOL/VOL
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FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2902 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 240.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2905 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 24.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY = 0.3100 VOL/VOL

WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04 CM/SEC

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES

POROSITY ' = 0.8500 VOL/VOL

FIELD CAPACITY = 0.0100 VOL/VOL

WILTING POINT = 0.0050 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.0100 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC

SLOPE = 2.00 PERCENT

DRAINAGE LENGTH = 700.0 FEET
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TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY 0.0000 VOL/VOL
WILTING POINT 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD

I

i

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 17

THICKNESS = 0.20 INCHES
POROSITY = 0.7500 VOL/VOL

FIELD CAPACITY = 0.7470 VOL/VOL
WILTING POINT = 0.4000 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #11 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND
A SLOPE LENGTH OF 700. FEET.

SCS RUNOFF CURVE NUMBER = 94.30

FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT

AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES

EVAPORATIVE ZONE DEPTH = 10.0 INCHES

INITIAL WATER IN EVAPORATIVE ZONE = 3.000 INCHES

UPPER LIMIT OF EVAPORATIVE STORAGE = 5.468 INCHES

LOWER LIMIT OF EVAPORATIVE STORAGE = 1.430 INCHES

INITIAL SNOW WATER = 0.000 INCHES

INITIAL WATER IN LAYER MATERIALS = 356.288 INCHES

TOTAL INITIAL WATER = 356.288 INCHES

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

AMARILLO TEXAS
STATION LATITUDE = 35.23 DEGREES
MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 95
END OF GROWING SEASON (JULIAN DATE) = 303
EVAPORATIVE ZONE DEPTH = 10.0 INCHES
AVERAGE ANNUAL WIND SPEED = 13.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 55.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 57.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 57.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
0.46 0.57 0.87 1.08 2.78 3.50
2.70 2.95 1.72 1.39 0.58 0.49

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILIO TEXAS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
35.40 39.60 46.40 56.50 65.50 74.80
78.60 77.00 69.70 59.20 45.40 38.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS
AND STATION LATITUDE = 35.23 DEGREES

dohkkhkkhkhhkdhkhhkhkhkdkhkdkhkhkdhkhkhkdhdhhkdhhkhhkdhkhkdhhkhdhkdhhhhhhhhhhhhdhhhbhdhkhbhhkdhkhkhkhdhhkdkhhdkdhkhx
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MONTHLY TOTALS

(IN INCHES)

FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH
LAYER 10

0.36
3.07

0.000
0.000

0.361
2.806

0.0000
0.0000

0.0000
0.0000

0.33
3.27

0.000
0.000

0.273
3.542

0.0000
0.0000

0.0000
0.0000

17
96

000
000

391
644

0000
0000

0000
0000

o

(@)

o

.45
.97

.000
.000

.670
.563

.0000
.0000

.0000
.0000

DAILY HEADS

AVERAGE DAILY HEAD ON
TOP OF LAYER 9

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER &

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

1.54 0.04 0.
0.70 1.89 0.
0.000 0.000 0.
0.000 0.000 0.
1.198 0.581 0.
0.563 2.655 0.
0.0000 0.0000 O.
0.0000 0.0000 O.
0.0000 0.0000 O.
0.0000 0.0000 O.
(INCHES)
0.000 0.000 0.
0.000 0.000 0.
0.000 0.000 0.
0.000 0.000 0.

000
000

000
000

.000
.000

.000
.000

khkhkkkkkkhkhkhkhkhkdhdhdhkddhdhhhhdhhhddhhdbdhhkhdhdhddhdhhhhdhddhhhdhhdhdbhbkdhdhbrhddrrbbhhdhdhhdhddh
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ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER
PERC./LEAKAGE THROUGH LAYER 10

AVG. HEAD ON TOP OF LAYER 9

8

14.245

0.0000

0.000000

0.0000

CU. FEET
53542.504
0.000
51710.055
0.000
0.000

96.58

.00

.00
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CHANGE IN WATER STORAGE 0.505 1832.392 3.42

SOIL WATER AT START OF YEAR 356.288 1293325.120
SOIL WATER AT END OF YEAR 356.793 1295157.500
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.055 0.00

hhkkkkkhkhkhkhhkhkhkdrdhhkhkhhkhkhkhhkdkrkhhhkhdhhhhrhrrhhdhrhdhhhhhhhdhkhkhhhbdhhhbhhdhhkrdhhdrhhhkdkkd
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 0.36 0.33 1.54 0.04 0.17 1.45
3.07 3.27 0.70 1.89 0.96 0.97
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 8

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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(@

STD. DEVIATIONS 0.0000 0.0000 .0000 0.0000 .0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

PERCOLATION/LEAKAGE THROUGH LAYER 10

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0000 0.0000 0.0000 .0000 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o
o

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

khkhkhkkhkhkhkhkkhkhkhkkkhkhdhdhdhdhhrdhhhkhhdhdhhhdhdhhhhhdbhkhhdrdhbhhdhhdhhhdhhkhbdbdbrkhkdrrrdrhbhhhhkhkddk
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
T memss CU. FEET  PERCENT
PRECIPITATION 1475 ( 0.000) 535425  100.00
RUNOFF 0.000 ( 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 14.245 ( 0.0000) 51710.05 96.578
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 10
AVERAGE HEAD ON TOP 0.000 ( 0.000)

OF LAYER 9

CHANGE IN WATER STORAGE 0.505 ( 0.0000) 1832.39 3.422
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 1
R
PRECIPITATION 0.5 3484.800
RUNOFF 0.000 0.0000
DRAINAGE COLLECTED FROM LAYER 8 0.00000 0.00000
PERCOLATION/LEAKAGE THROUGH LAYER 10 0.000000 0.00000

AVERAGE HEAD ON TOP OF LAYER 9 0.000
MAXIMUM HEAD ON TOP OF LAYER 9 0.000
LOCATION OF MAXIMUM HEAD IN LAYER 8
(DISTANCE FROM DRAIN) 0.0 FEET
SNOW WATER 0.15 545.6433
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3478
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1519

*%* Maximum heads are computed using McEnroe's eguations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas

ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.
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FINAL WATER STORAGE AT END OF YEAR 1

LAYER (INCHES) (VOL/VOL)
1 1.7784 0.2964
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2 34.0880 0.2841

3 34.7903 0.2899
4 174.0000 0.2900
5 34.8240 0.2902
6 69.7200 0.2905
7 7.4400 0.3100
8 0.0020 0.0100
9 0.0000 0.0000
10 0.1500 " 0.7500
SNOW WATER 0.000

khkhhkokhkhkkkhhkkhkbhkkhkkdhhkkdkhhhkhhhhhdhkbhdhhhkdhbhhkhhhhkhhdhhkhhkhkddbhbhhhhdhdhhhhhhddhhkhkdhhkhkhkk
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* * * %
* % * %
** HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE **
*x HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) **
** DEVELOPED BY ENVIRONMENTAL LABORATORY ., **
** USAE WATERWAYS EXPERIMENT STATION **
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY *x
* % * %k
* Kk *

Kk dkhkhkhkk kR A hk A hkkkkkhkhkkhhkkhkhhkkhhhkhkhhkhkhhhkhkhkhkk bk hkkhhhhhhhkhdhhhhkhhkhhkhhdhdhkkhdhdk

Kk ok hkk kA kA Kk hkhkhkkrkkkhkkhh kA hkhkkkdhkhkhkhdhkdkhkh kb hkhkkkkhhdhhhdhhdhhhdh kbbb dhhkhkkhkdhkdrhhd

PRECIPITATION DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D4
TEMPERATURE DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D7
SOLAR RADIATION DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D13
EVAPOTRANSPIRATION DATA: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D11
SOIL AND DESIGN DATA FILE: C:\MYDOCU~1\LANDFI~I\HELP3\Amarillo\AMYR11.D10
OUTPUT DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR11.OUT
TIME: 18:16 DATE: 9/ 1/2005

khkkkdkkhkk ok ok hhhkhkdhhhkkhkhkhkkhhhkhkdhdhdhhhdhhhkkdkhhkhkhdkrhdkdhhkdhkhkhhdrhhdhhhhrkkhkkkbhkdrrhdkdhhkh

TITLE: Amarillo Year 11, Alternate Liner with Intermediate Cover

kkkhkkkkkkkkokkhkdkdkdkkhkhkkkhkhkhkhkdkhkhhkhkdhkhhkhkhhhkhkkddohkkdhkdhkhkkdhdhkhhkhkhkhkkdkhkhkkddhrhkddhdd

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 6.00 INCHES

POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY = 0.3100 VOL/VOL
WILTING POINT = 0.1870 VOL/VOL

0.3100 VOL/VOL
0.639999998000E-04 CM/SEC

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES

POROSITY = 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL

0.2850 VOL/VOL
0.100000005000E-02 CM/SEC

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

it

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES

POROSITY = 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL

0.2841 VOL/VOL
0.100000005000E-02 CM/SEC

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

I

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 720.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2900 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E~02 CM/SEC

LAYER 5

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCEES

POROSITY = 0.6710 VOL/VOL
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FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2902 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

LAYER 6

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 240.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2905 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E~02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 24.00 INCHES

POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY = 0.3100 VOL/VOL
WILTING POINT = 0.1870 VOL/VOL

0.3100 VOL/VOL
0.639999998000E-04 CM/SEC

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES

POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT = 0.0050 VOL/VOL

0.0100 VOL/VOL
10.0000000000 CM/SEC
2.00 PERCENT
700.0 FEET

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRAINAGE LENGTH
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LAYER S

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY 0.0000 VOL/VOL
WILTING POINT 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD

I

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 17

THICKNESS = 0.20 INCHES

POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY = 0.7470 VOL/VOL
WILTING POINT = 0.4000 VOL/VOL

0.7500 VOL/VOL
0.300000003000E-08 CM/SEC

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

]

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #11 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND
A SLOPE LENGTH OF 700. FEET.

SCS RUNOFF CURVE NUMBER = 94.30

FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT

AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES

EVAPORATIVE ZONE DEPTH = 10.0 INCHES

INITIAL WATER IN EVAPORATIVE ZONE = 3.000 INCHES

UPPER LIMIT OF EVAPORATIVE STORAGE = 5.468 INCHES

LOWER LIMIT OF EVAPORATIVE STORAGE = 1.430 INCHES

INITIAL SNOW WATER = 0.000 INCHES

INITIAL WATER IN LAYER MATERIALS = 391.088 INCHES

TOTAL INITIAL WATER = 391.088 INCHES

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
AMARILLO TEXAS

35.23 DEGREES

STATION LATITUDE

MAXTMUM LEAF AREA INDEX = 0.00

START OF GROWING SEASON (JULIAN DATE)} = 95

END OF GROWING SEASON (JULIAN DATE) = 303
EVAPORATIVE ZONE DEPTH = 10.0 INCHES
AVERAGE ANNUAL WIND SPEED = 13.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 55.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 57.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 57.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
0.46 0.57 0.87 1.08 2.78 3.50
2.70 2.95 1.72 1.39 0.58 0.49

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
35.40 39.60 46.40 56.50 65.50 74.90
78.60 77.00 69.70 59.20 45.40 38.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS
AND STATION LATITUDE = 35.23 DEGREES

kkhkhkkhkhhkhkdkkhhhdhkhkhhkdhdhhhhhdhhhdhdhkhdhkhhhhdhohhkdbhkhhdhhbhhrhhhhkdhhkhhdhdhhkhdbhdhrhkhdkhhdkhkhkdhdkhx
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MONTHLY TOTALS

(IN INCHES)

FOR YEAR

PRECIPITATION

RUNCFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH
LAYER 10

0.36
3.07

0.000
0.000

0.361
2.806

0.0000
0.0000

0.0000
0.0000

0.33
3.27

0.000
0.000

0.273
3.542

0.0000
0.0000

0.0000
0.0000

17
96

000
000

391
644

0000
0000

0000
0000

.45
.97

.000
.000

.670
.563

.0000
.0000

.0000
.0000

DAILY HEADS

AVERAGE DAILY HEAD ON
TOP OF LAYER 9

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 9

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

1.54 0.04 0.
0.70 1.89 0.
0.000 0.000 0.
0.000 0.000 0.
1.198 0.581 0.
0.563 2.655 0.
0.0000 0.0000 O.
0.0000 0.0000 O.
0.000C6 0.0000 O.
0.0000 0.0000 O.
(INCHES)
0.000 0.000 0.
0.000 0.000 0.
0.000 0.000 0.
0.000 0.000 0.

000
000

000
000

.000
.000

.000
.000

Ak hkhkhhkhkhhhkhhrdhhkhkhkhkhkdkhdddhhhhbhhhddhdhhkhkhhkhhhhdhhkhkhhkhhdhhkddhbhhhohkd bk hkhhdhkrhdhbhdkhtk

Ak kkhkhkkhkhhkhhkhkdrhkhkhhkhhkhhhhhhkhdbhhhkdbdhkhkhkhbhhhkdhkhbhbkhkhkkkdhhhkhkhkhrkdhkhhhrhhkhkhhkhkrhhkdkkdk

ANNUAL TOTALS FOR YEAR 1
T enss CU. FEET  PERCENT

PRECTPITATION 1475 53542.504  100.00
RUNOFF 0.000 0.000 00
EVAPOTRANSPIRATION 14.245 51710.055 96.58
DRAINAGE COLLECTED FROM LAYER 8 0.0000 0.000 .00
PERC./LEAKAGE THROUGH LAYER 10 0.000000 0.000 .00
AVG. HEARD ON TOP OF LAYER 9 0.0000
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CHANGE IN WATER STORAGE 0.505 1832.392 3.42

SOIL WATER AT START OF YEAR 391.088 1419649.120
SOIL WATER AT END OF YEAR 391.593 1421481.500
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.055 0.00

hkhkhkhkhkkkhkhhdhdkhhkkhhhhdhhkhhdhdkhhdhhhrhkhkhdhhkhhdhhkrkhhhbhbhkhkhdkdkhkhkhkbhdohhrhkhhkhbkhrdkhhkkdhhk

hhkkhkkhkhdkhkhkhdhkdhhhkhdhkhhdhdhhkdhdhhhdhhkhddhdhhhdhhhhhhhkdhddhhddhrhhdhdrdhhhhkhhkhrrhhhkhkhkddkx

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 0.36 0.33 1.54 0.04 0.17 1.45
3.07 3.27 0.70 1.89 0.96 0.97
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 8

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.00060 0.0000 0.0000
City of Amarillo — Part II1, Att. 15, App. 15A 104 HDR Engineering, Inc.
Landfill Permit Amendment Application December 2005

Version 0



o
O

STD. DEVIATIONS 0.0000 0.0000 .0000 0.0000 .0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

PERCOLATION/LEAKAGE THROUGH LAYER 10

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0000 0.0000 0.0000 .0000 .0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o
o
O

o
o

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 .0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

kkhkhhkkhhhhhdhhhhhdhhhkhbhbhhhbhhddkhhddhhbhdrhdhhdhhkdkhdhdkdbdhhhbhdhdhhkhhbdhdkddhhddkdhhhkdhdhhhkkhkdhkkhk

khkkdhkhkkhkkhdhkhhhhkhhhhhdhdhddhhhdhbhbdrrhhdrdrdrrbhkrhkhddkhkhkddbddbdrrbhhhddkdhhbrdhhkdrhhdbhhhdhhhkhhhdhk

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
T e cu. FEET PERCENT
PRECIPITATION 1475 ( 0.000)  53582.5  100.00
RUNOFF 0.000 ( 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 14.245 ( 0.0000) 51710.05 96.578
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 10

AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER 9

CHANGE IN WATER STORAGE 0.505 ( 0.0000) 1832.39 3.422

hhkkhkhkhkdhkhkhhddhhkdkdhkhhhdhhhdhkdhhdrhhhbhdhbhdhdhdhdhdhkhdhhhhkhdddhhbhkhhbhhhkrdbbhdrhhhkbdhdhhkhhkhkhhkx
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dhkkkhkhhkkhkkhhkhkdhhkhhhhkddhdrhkhhhhdhhhdhhhkhhkdhhdhhhhkhhkdxhhkhkkkhkdkkk ko ko kdhok ks kkokodkdkkkkdhdk

PEAK DAILY VALUES FOR YEARS 1 THROUGH 1

(INCHES) (CU. FT.)
PRECIPITATION ——BT;;_-_- ——_;;;;Tgaa__
RUNOFF 0.000 0.0000
DRAINAGE COLLECTED FROM LAYER 8 0.00000 0.00000
PERCOLATICON/LEAKAGE THROUGH LAYER 10 0.000000 0.00000
AVERAGE HEAD ON TOP OF LAYER 9 0.000
MAXIMUM HEAD ON TOP OF LAYER 9 0.000
LOCATION OF MAXIMUM HEAD IN LAYER 8

(DISTANCE FROM DRAIN) 0.0 FEET
SNOW WATER 0.15 545.6433
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3478
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1519
ke

**% Maximum heads are computed using McEnroe's equations.
Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas

ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

Fkkkhkhkhhdkhdhhkhdhhhkdhhhdkhhkhkhhdhhdhdhdhhkhdhdhdhhhkkkhkhdhdkkhkhbhkhdhkkdhhk kb kdkk bk kkrrhkhkhkhrhk okt %

dhkkkkhkkhkdhhkdkdhhdhdhkdhhkhhhkdhhhhhhhhhkhkdkhkdhhhhk kb hhkrhkhkhhhdhkhhdhhhrhkhdhhrkhkkhkhhxhhhkkkk

FINAL WATER STORAGE AT END OF YEAR 1

LAYER (INCHES) (VOL/VOL)
1 1.7784 0.2964
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2 34.0880 0.2841

3 34.7903 0.2899
4 208.8000 0.2900
5 34.8240 0.2902
6 69.7200 0.2905
7 7.4400 0.3100
8 0.0020 0.0100
9 0.0000 0.0000
10 0.1500 0.7500
SNOW WATER 0.000

dhkkkdkhkhhkhkkkhhkhkhhhhhkdkhdhddhddhhhkrbhdhhhdhhdhhhhkdhhhhhhkhh ko hhhhhdkkhkhkkkkkkkhkhkkdkkkkkdx

khkhkkkkdhkkhkhkkkhkhkhkhkhkkdhkhdkhhkhkdhhhkhkhkhkhhhhbhkhhkhkdhhkdkdrhhdhkhkrkhkhdhhdhdhkdhhhhhhkdh kbbb rkrrhhkhkdhhkdk
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ok khkkhkdkkhkkhkkhkkhkkkhkkkokkkkkkkkhkhkkdkkhhkhdkdkkdkhhdkhkdhhhdhdhkhkhkhkhhdddkhkddhkkdhkdhhhkd

* % * K

* % * %

*x HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE *x
*x HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) **
*x DEVELOPED BY ENVIRONMENTAL LABORATORY *x
**x USAE WATERWAYS EXPERIMENT STATION *x
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY **

* % * *

* % * %

Tk hkkhkkhhkhkhkhkhkkkhkkhkkhkhkkhhkhkkhkhkkkkhkdhk ok kkhkkdk ok ok ok dk ko ok ok kokk koK sk kok ok sk ok o de ok ok ok ok ok dk ok ok ok e ok ek ko

dhkhkdhkhkhhkdkdhkhkhkdhkhkhhokkkdhhkbkhkddhhdhhhkhdhhhhhhhdhhhdhkhrhkhrhhdhkhhhhdhhhkhhkdhkddkdhkkdkkdhhitx

PRECIPITATION DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D4
TEMPERATURE DATA FILE: C:\MYDOCU~1\LANDFI~1I\HELP3\Amarillo\AMYR1.D7
SOLAR RADIATION DATA FILE: C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR1.D13
EVAPOTRANSPIRATION DATA: C:\MYDOCU~1I\LANDFI~1\HELP3\Amarillo\AMYR1.D11
SOIL AND DESIGN DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR12.D10
OUTPUT DATA FILE: C:\MYDOCU~I1\LANDFI~1\HELP3\Amarillo\AMYR12.0UT
TIME: 18:17 DATE: 9/ 1/2005

hkkkhkhkhkhdkkkhhhkhkdkhkhkhkhkdkhkdkhhhkhkhkdhhkhkhkhdkhkdkdk ok kg dkhdhdkhkkkhk sk ko khkkdk ok ko kk kkk ok okokokdkkdk

TITLE: Amarillo Year 12, Alternate Liner with Intermediate Cover

dhkhkkkkhkhkdhkhkhhkhhdhhkhkhhkhhkhkhkhdhkbkrhkhhkhdhhhhkhdhkhbhrdhrdhdhhkhhbhkhdhhhhdkdhhkdkkdkhdkhkdhd

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 6.00 INCHES
POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.639999998000E-04 CM/SEC
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES

POROSITY 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2850 VOL/VOL

]

EFFECTIVE SAT. HYD. COND. 0.100000005000E-02

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 120.00 INCHES
POROSITY 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2841 VOL/VOL

EFFECTIVE SAT. HYD. COND. 0.100000005000E-02

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 840.00 INCHES
POROSITY 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2900 VOL/VOL

0.100000005000E-02

I

EFFECTIVE SAT. HYD. COND.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

CM/SEC

CM/SEC

CM/SEC
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FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

0.2920 VOL/VOL
0.0770 VOL/VOL
0.2902 VOL/VOL

0.100000005000E-02

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 18
THICKNESS = 240.00 INCHES
POROSITY 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2905 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 24.00 INCHES

POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY = 0.3100 VOL/VOL
WILTING POINT = 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND. =
SLOPE =
DRAINAGE LENGTH

0.
0
0.
0

0.

20

.8500

0100

.0050

0100

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

10.0000000000

2.
700.

00
0

PERCENT
FEET

CM/SEC

CM/SEC

CM/SEC

CM/SEC
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LAYER S

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY 0.0000 VOL/VOL
WILTING POINT 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML PLACEMENT QUALITY 3 - GOOD

i

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 17

THICKNESS = 0.20 INCHES

POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY = 0.7470 VOL/VOL
WILTING POINT = 0.4000 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #11 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND
A SLOPE LENGTH OF 700. FEET.

SCS RUNOFF CURVE NUMBER = 94.30
FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES

10.0 INCHES

EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE = 3.000 INCHES

UPPER LIMIT OF EVAPORATIVE STORAGE = 5.468 INCHES

LOWER LIMIT OF EVAPORATIVE STORAGE = 1.430 INCHES

INITIAL SNOW WATER = 0.000 INCHES

INITIAL WATER IN LAYER MATERIALS = 425.888 INCHES

TOTAL INITIAL WATER = 425.888 INCHES

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
AMARILLO TEXAS

35.23 DEGREES

STATION LATITUDE

MAXIMUM LEAF AREA INDEX = 0.00

START OF GROWING SEASON (JULIAN DATE) = 95

END OF GROWING SEASON (JULIAN DATE) = 303
EVAPORATIVE ZONE DEPTH = 10.0 1INCHES
AVERAGE ANNUAL WIND SPEED = 13.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 55.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 57.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 57.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
0.46 0.57 0.87 1.08 2.79 3.50
2.70 2.95 1.72 1.38 0.58 0.49

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
35.40 39.60 46.40 56.50 65.50 74.90
78.60 77.00 639.70 59.20 45.40 38.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS
AND STATION LATITUDE = 35.23 DEGREES
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MONTHLY TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH
LAYER 10

(IN INCHES) FOR YEAR

0.000
0.000

0.361
2.806

0.0000
0.0000

0.0000
0.0000

0.33 1
3.27 0
0.000 0.
0.000 0.
0.273 1.
3.542 0.
0.0000 O.
0.0000 O.
0.0000 O.
0.0000 O.

17 1.45
96 0.97
000 0.000
000 0.000
391 0.670
644 0.563

0000 0.0000
0000 0.0000

0000 0.0000
0000 0.0000

DAILY HEADS

AVERAGE DAILY HEAD ON
TOP OF LAYER 8

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 9

0.000
0.000

0.000
0.000

0.000 0.
0.000 0.
0.000 0.
0.000 0.

.54 0.04 0.
.70 1.89 0.
000 0.000 0.
000 0.000 0.
198 0.581 0.
563 2.655 0.
0000 0.000C O.
0000 0.0000 O.
0000 0.0000 O.
0000 0.0000 Q0.
(INCHES)
000 0.000 0.
000 0.000 0.
000 0.000 0
000 0.000 0.

000 0.000
000 0.000
.000 0.000
000 0.000

dkkkkhkkhhkdkhhkhkhkkkkhdhkkdkddk gk dkdk ok ook sk dk ok sk k ok ok ok ko ko dkok ok ok bk ok deodk ok sk K kok ok ok ok ko sk ko ke ok ke ke ok ok ke ko

dhkkkdhkhkhkkhkhkhkhkhhkrhkhkkhhkrkhhdkhkrdhkhhkhkhdhhkhkhhhkdhdkhkkdhkhkrrhkdrhddkhrhdhhhhhhkhhdhkhkkkhhkdkk

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER
PERC./LERAKAGE THROUGH LAYER 10

AVG. HEAD ON TOP OF LAYER 9

8

14.245

0.0000

0.000000

0.0000

CU. FEET
53542504
0.000
51710.055
0.000
0.000

96.58
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CHANGE IN WATER STORAGE 0.505 1832.392 3.42

SOIL WATER AT START OF YEAR 425.888 1545973.120
SOIL WATER AT END OF YEAR 426.393 1547805.500
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.055 0.00

khkkk kAR KA A d kA hhkhkhkkhhkhkhhkhkhkdhhkhkdhhkhhhdkhhdrkdhkbhddhhdhhdbrhdhdhhbhrhkhdhkhkdhhkhhhkhdhhdhhkhdkkkhkkhki

dkkdkkkkkkkhkhhokdh bbbk hhkhhkhkhhkhdhdhkdhhhkhdhkhhkdkhkhhhhdrhhhkhhhkhk kb hd kbbb hhdkhhkkdkhhdhkhkkdkk

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 0.36 0.33 1.54 0.04 0.17 1.45
3.07 3.27 0.70 1.88 0.96 0.97
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATIONS 0.000 0.000 ~0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 8

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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o

STD. DEVIATIONS 0.0000 0.0000 .0000 .0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

PERCOLATION/LEAKAGE THROUGH LAYER 10

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

dhkkkdhkhkkhkhkkhkhkhkhkhhhkdkdhhbhkhhdhhkhhhkhkdhbdbdkhkdbdhkhhkhdddhddrhhbhhbhbhbhhhdhkkdkhdddkhkhdkhhhdhdkkkkhk
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
T wems co. FEET PERCENT
PRECIPTTATION 1475 ( 0.000)  53542.5  100.00
RUNOFF 0.000 { 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 14.245 ( 0.0000) 51710.05 96.578
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 10
AVERAGE HEAD ON TOP 0.000 ( 0.000)

OF LAYER 9

CHANGE IN WATER STORAGE 0.505 ( 0.0000) 1832.38 3.422

dkhkkhkhkhkxrkhkhkhhkhhkhkhkhkkhkhkhhbhdhhdhdhdhhhdhhdhhhhdhdhhhhhkhhkhhkdbrhhhbhbhkrbhhddddhbhbrrhkh ok kdhkx
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 1
T enms) v BT
PRECIPITATION —_Bj;;__—— ___;;;;jgaa__
RUNOFF 0.000 0.0000
DRAINAGE COLLECTED FROM LAYER 8 0.00000 0.00000
PERCOLATION/LEAKAGE THROUGHE LAYER 10 0.000000 0.00000

AVERAGE HEAD ON TOP OF LAYER 9 0.000
MAXTMUM HEAD ON TOP OF LAYER 8 0.000
LOCATION OF MAXIMUM HEAD IN LAYER 8
(DISTANCE FROM DRAIN) 0.0 FEET
SNOW WATER 0.15 545.6433
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3478
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1519

*%*% Maximum heads are computed using McEnroe's equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas

ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.
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FINAL WATER STORAGE AT END OF YEAR 1
LAYER (INCHES) (VOL/VOL)
1 1.7784 0.2964
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2 34.0880 0.2841

3 34.7903 0.2899
4 243.6000 0.2900
5 34.8240 0.2902
6 69.7200 0.2905
7 7.4400 0.3100
8 0.0020 0.0100
9 0.0000 0.0000
10 0.1500 0.7500
SNOW WATER 0.000

Kok kk ok k ok ok ok ok ok koo ok ko ke ok ke ke sk ok ke sk ke ke ok e ok ok Rtk ke ok ke ke sk ok kg ok ok sk ok ke ke ke k ke ok sk e ok ok Sk ok ke ok sk ok ok ok ke ke Sk ke e ok ke ok
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* %
* %

* %
* %

** HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE *x
*x HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) **
* & DEVELOPED BY ENVIRONMENTAL LABORATORY * ok
*k USAE WATERWAYS EXPERIMENT STATION fallad
falkad FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ol

* *
* %

* &

* %

khkkkdhhhkkhdhkhkhhbdbhhkhhkhkdbhhdhhdhhbrdhhdkhhhhbhkdhrdhbdbdbddhdhkhkhkhhkhhhdhhohdhhhkhbrdkhdhkrrrdrhdhhdhhi
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PRECIPITATION DATA FILE: C:\MYDOCU~I\LANDFI~I\HELP3\Amarillo\AMYR1.D4
TEMPERATURE DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D7
SOLAR RADIATION DATA FILE: C:\MYDOCU~I1\LANDFI~1\HELP3\Amarillo\AMYR1.D13
EVAPOTRANSPIRATION DATA: C:\MYDOCU~1I\LANDFI~I\HELP3\Amarillo\AMYR1.D11

SOIL AND DESIGN DATA FILE: C:\MYDOCU~I1\LANDFI~1\HELP3\Amarillo\AMYR13.D10

OUTPUT DATA FILE:

TIME: 18:19 DATE: 9/ 1/2005

C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR13.0UT

dhkhkhkdhhkhdhkhhkhkhhbbhhdhhkrhkrhdhdhhdhdhhbhkhhdbbhkhkhkhhkkhhhbhbhhhkhhhkdhkhhkdhbrhkk kb bk kdkkkkkkkhkx

TITLE: Amarillo Year 13, Alternate Liner with Intermediate Cover

dhhkhkkhkhhkhhhdkhkhhkhhkhhhdhhkhkhkbhdkhdrhhhkhdhhhdrhhkdkhhhhkbhhhhhhhhbdhhkhhbhdhkhkhkdhhkdhkhhhhhhhhkhdkkk

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER

WERE SPECIFIED BY THE USER.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS
POROSITY

FIELD CAPACITY
WILTING POINT

INITIAL SOIL WATER CONTENT

EFFECTIVE SAT. HYD. COND.

6.00 INCHES
0.4640 VOL/VOL
0.3100 VOL/VOL
0.1870 VOL/VOL
0.3100 VOL/VOL
0.639999998000E-04

CM/SEC
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL

WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2850 VOL/VOL
EFFECTIVE SAT. HYD. COND. = (0.100000005000E-02 CM/SEC

i

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS ’ = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2841 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

#

LAYER 4

TYPE 1 - VERTICAL PERCOLATICN LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 960.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2900 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E~02 CM/SEC

i

LAYER 5

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES

POROSITY = 0.6710 VOL/VOL
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FIELD CAPACITY = 0.2820 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2502 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 240.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2905 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 24.00 INCHES
POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.639599998000E-04 CM/SEC

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES

POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT = 0.0050 VOL/VOL

0.0100 VOL/VOL
10.0000000000 CM/SEC
2.00 PERCENT
700.0 FEET

I

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRAINAGE LENGTH
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TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL

0.0000 VOL/VOL
0.0000 VOL/VOL
0.199999996000E-12 CM/SEC

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML. PLACEMENT QUALITY = 3 - GOOD

I

[}

TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 17
THICKNESS = 0.20 INCHES
POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY 0.7470 VOL/VOL
WILTING POINT 0.4000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.7500 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC

I

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #11 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND
A SLOPE LENGTH OF 700. FEET.

SCS RUNOFF CURVE NUMBER = 94.30

FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT

AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES

EVAPORATIVE ZONE DEPTH = 10.0 INCHES

INITIAL WATER IN EVAPORATIVE ZONE = 3.000 1INCHES

UPPER LIMIT OF EVAPCORATIVE STORAGE = 5.468 INCHES

LOWER LIMIT OF EVAPORATIVE STORAGE = 1.430 INCHES

INITIAL SNOW WATER = 0.000 INCHES

INITIAL WATER IN LAYER MATERIALS = 460.688 INCHES

TOTAL INITIAL WATER = 460.688 INCHES

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
AMARILLO TEXAS

STATION LATITUDE 35.23 DEGREES

MAXTMUM LEAF AREA INDEX = 0.00

START OF GROWING SEASON (JULIAN DATE) = 95

END OF GROWING SEASON (JULIAN DATE) = 303
EVAPORATIVE ZONE DEPTH = 10.0 1INCHES
AVERAGE ANNUAL WIND SPEED = 13.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 55.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 57.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 57.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILIO TEXAS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
0.46 0.57 0.87 1.08 2.79 3.50
2.70 2.95 1.72 1.39 0.58 0.49

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
35.40 39.60 46.40 56.50 65.50 74.90
78.60 77.00 69.70 59.20 45.40 38.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS
AND STATION LATITUDE = 35.23 DEGREES
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MONTHLY TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

IATERAL DRAINAGE COLLECTED

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH
LAYER 10

(IN INCHES) FOR YEAR

0.36
3.07

0.000
0.000

0.361
2.806

0.0000
0.0000

0.0000
0.0000

0.33 1.54
3.27 0.70

0.000 0.000
0.000 0.000

0.273 1.188
3.542 0.563

0.0000 0.0000
0.0000 0.0000

0.0000 0.0000
0.0000 0.0000

0.04 0.
1.89 0.
0.000 0.
0.000 0.
0.581 0.
2.655 0.
0.0000 O.
0.0000 O.
0.0000 O.
0.0000 0.

17
96

000
000

391
644

000
000

000
000

1.45
0.97

0.000
0.000

0.670
0.563

0 0.0000
0 0.0000

0 0.0000
0 0.0000

DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON
TOP OF LAYER 9

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 9

0.000
0.000

0.000
0.000

0.000 0.000
0.000 0.000

0.000 0.000
0.000 0.000

0.000 0.
0.000 0.
0.000 0.
0.000 0.

000
000

000
000

0.000
0.000

O

.000
0.000

dkkhhkhkhkbdhhkhkhrhhkkkhkhkhhhhkdhhhhhhhkhkkhkhkhkdhkddhdrhhkhkhhkhkhkhkrrhhdhrhbrhdhhkrrkhkhkkdkhhdi

ok hkdkhkhkkkhkhkdkhkkkhhkdhddhdhkdhhkhrhrhhhdhhbhrhdhdhhhkdbdhdbhbbhdhbhhrrhdhhkhhhkdkhkhkhkdkhdhhhkdkddkokddhkhkkdkhk

CU. FEET
53542.504
0.000
51710.055
0.000
0.000

96.58

ANNUAL TOTALS FOR YEAR 1
___________________________________ INCHES  CU. FEET  PERCENT
PRECIPITATION __Igj;;—
RUNOFF 0.000
EVAPOTRANSPIRATION 14.245
DRAINAGE COLLECTED FROM LAYER 8 0.0000
PERC./LEAKAGE THROUGH LAYER 10 0.000000
AVG. HEAD ON TOP OF LAYER 9 0.0000
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CHANGE IN WATER STORAGE 0.505 1832.281 3.42

SOIL WATER AT START OF YEAR 460.688 1672297.120
SOIL WATER AT END OF YEAR 461.193 1674129.500
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.166 0.00
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 0.36 0.33 1.54 0.04 0.17 1.45
3.07 3.27 0.70 1.89 0.96 0.97
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000C
0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 8

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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o

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 .0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

PERCOLATION/LEAKAGE THROUGH LAYER 10

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.000G0
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
INCHES CU. FEERT PERCENT
PRECIPITATION 14.75 ( 0.000) 53542.5 100.00
RUNOFF 0.000 ( 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 14.245 ( 0.0000) 51710.05 96.578
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000
FROM LAYER 8
PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 10
AVERAGE HEAD ON TOP 0.000 ¢ 0.000)
OF LAYER 9
CHANGE IN WATER STORAGE 0.505 ( 0.0000) 1832.28 3.422
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 1
R e e
PRECIPITATION 0.6 3484.800
RUNOFF 0.000 0.0000
DRAINAGE COLLECTED FROM LAYER 8 0.00000 0.00000
PERCOLATION/LEAKAGE THROUGH LAYER 10 0.000000 0.00000

AVERAGE HEAD ON TOP OF LAYER O 0.000
MAXIMUM HEAD ON TOP OF LAYER 9 0.000
LOCATION OF MAXIMUM HEAD IN LAYER 8
(DISTANCE FROM DRAIN) 0.0 FEET
SNOW WATER 0.15 545.6433
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3478
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1519

*** Maximum heads are computed using McEnroe's equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas

ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.
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FINAL WATER STORAGE AT END OF YEAR 1

LAYER (INCHES) (VOL/VOL)
1 1.7784 0.2964
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2 34.0880 0.2841

3 34.7903 0.2899
4 278.4000 0.2900
5 34.8240 0.2902
6 69.7200 0.2905
7 7.4400 0.3100
8 0.0020 0.0100
9 0.0000 0.0000
10 0.1500 0.7500
SNOW WATER 0.000
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* % *
* % * %
ool HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE * *
*x HELP MODEL VERSION 3.07 (1 NOVEMBER 1987) l
** DEVELOPED BY ENVIRONMENTAL LABORATORY * *
** USAE WATERWAYS EXPERIMENT STATION *x
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY *x
* % * ok
* % *
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PRECIPITATION DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D4
TEMPERATURE DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D7
SOLAR RADIATION DATA FILE: C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR1.D13
EVAPOTRANSPIRATION DATA: C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR1.D1l1
SOIL AND DESIGN DATA FILE: C:\MYDOCU~I\LANDFI~I\HELP3\Amarillo\AMYR14.D10
OUTPUT DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR14.0UT
TIME: 18:20 DATE: 8/ 1/2005
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TITLE: Amarillo Year 14, Alternate Liner with Intermediate Cover
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NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 6.00 INCHES

POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY = 0.3100 VOL/VOL

WILTING POINT = 0.1870 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.3100 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.639939998000E-04 CM/SEC
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 18
THICKNESS = 120.00 INCHES
POROSITY 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2850 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

LAYER 3
TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 18
THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2841 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

LAYER 4
TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 18
THICKNESS = 1080.00 INCHES
POROSITY = 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2900 VOL/VOL

EFFECTIVE SAT. HYD. COND. 0

.100000005000E~-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL
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FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2902 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E~02 CM/SEC

LAYER 6

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 240.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2905 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

i

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 24.00 INCHES
POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04 CM/SEC

I

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES

POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT = 0.0050 VOL/VOL

0.0100 VOL/VOL

INITIAL SOIL WATER CONTENT

EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC

SLOPE = 2.00 PERCENT

DRAINAGE LENGTH = 700.0 FEET
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LAYER 9

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY 0.0000 VOL/VOL
WILTING POINT 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.199939996000E~-12 CM/SEC
FML. PINHOLE DENSITY 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD

I

i

fl

il

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 17

THICKNESS = 0.20 INCHES

POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY = 0.7470 VOL/VOL
WILTING POINT = 0.4000 VOL/VOL

0.7500 VOL/VOL
0.300000003000E-08 CM/SEC

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

i

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #11 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND
A SLOPE LENGTH OF 700. FEET.

SCS RUNOFF CURVE NUMBER = 94.30

FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT

AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES

EVAPORATIVE ZONE DEPTH = 10.0 INCHES

INITIAL WATER IN EVAPORATIVE ZONE = 3.000 INCHES

UPPER LIMIT OF EVAPORATIVE STORAGE = 5.468 INCHES

LOWER LIMIT OF EVAPORATIVE STORAGE = 1.430 INCHES

INITIAL SNOW WATER = 0.000 1INCHES

INITIAL WATER IN LAYER MATERIALS = 495.488 INCHES

TOTAL INITIAL WATER = 495,488 INCHES

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
AMARILLO TEXAS

STATION LATITUDE 35.23 DEGREES

MAXIMUM LEAF AREA INDEX = 0.00

START OF GROWING SEASON (JULIAN DATE) = 95

END OF GROWING SEASON (JULIAN DATE) = 303
EVAPORATIVE ZONE DEPTH = 10.0 INCHES
AVERAGE ANNUAL WIND SPEED = 13.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 55.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 57.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 57.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
0.46 0.57 0.87 1.08 2.79 3.50
2.70 2.95 1.72 1.39 0.58 0.49

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
35.40 39.60 46.40 56.50 65.50 74.90
78.60 77.00 69.70 59.20 45.40 38.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS
AND STATION LATITUDE = 35.23 DEGREES
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MONTHLY TOTALS

(IN INCHES)

FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH
LAYER 10

0.36
3.07

0.000
0.000

0.361
2.806

0.0000
0.0000

0.0000
0.0000

0.33
3.27

0.000
0.000

0.273
3.542

0.0000
0.0000

0.0000
0.0000

1.54
0.70

0.000
0.000

1.198
0.563

0.0000
0.0000

0.0000
0.0000

.17
.96

.000

000

.391

644

0000
0000

0000
0000

.45
.97

.000
.000

.670
.563

.0000
.0000

.0000
.0000

AVERAGE DAILY HEAD ON
TOP OF LAYER 9

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 9

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

0.04 0
1.89 0
0.000 0
0.000 0.
0.581 0
2.655 0.
0.0000 O.
0.0000 O.
0.0000 O.
0.0000 O.
0.000 0.
0.000 0.
0.000 0.
0.000 0.

000
000

000
000

.000
.000

.000
.000
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ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER
PERC. /LEAKAGE THROUGH LAYER 10

AVG. HEAD ON TOP OF LAYER 9

8

14.245

0.0000

0.000000

0.0000

CU. FEET
53542504
0.000
51710.055
0.000
0.000

96.58

.00

.00
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CHANGE IN WATER STORAGE 0.505 1832.281 . 3.42

SOIL WATER AT START OF YEAR 495.488 1798621.120
SOIL WATER AT END OF YEAR 495.993 1800453.370
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.166 0.00
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 0.36 0.33 1.54 0.04 0.17 1.45
3.07 3.27 0.70 1.89 0.96 0.97
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNCFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

.000 0.000 .000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

o
o

STD. DEVIATIONS

EVAPOTRANSPIRATION
TOTALS 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 8

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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STD. DEVIATIONS 0.0000 0.0000 .0000 .0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

(@}
o

PERCOLATION/LEAKAGE THROUGH LAYER 10

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0000 0.0000 0.0000 .0000 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o
(@]

(@

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 .0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
T emss CU. FEET  PERCENT
PRECTPITATION 1475 ( 0.000)  53582.5  100.00
RUNOE'F 0.000 { 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 14.245 ( 0.0000) 51710.05 96.578
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 10
AVERAGE HEAD ON TOP 0.000 ( 0.000)

OF LAYER 9

CHANGE IN WATER STORAGE 0.505 ( 0.0000) 1832.28 3.422
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 1

(INCHES) (CU. FT.)
PRECIPITATION -—BT;;____ ___EZQZTQBB__
RUNCFF 0.000 0.0000
DRAINAGE COLLECTED FROM LAYER 8 0.00000 0.00000
PERCOLATION/LEAKAGE THROUGH LAYER 10 0.000000 0.00000
AVERAGE HEAD ON TOP OF LAYER 9 0.000
MAXIMUM HEAD ON TOP OF LAYER 9 0.000
LOCATION OF MAXIMUM HEAD IN LAYER 8

(DISTANCE FROM DRAIN) 0.0 FEET
SNOW WATER 0.15 545.6433
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3478
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1519
*kk

**% Maximum heads are computed using McEnroe's equations.
Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas

ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.
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FINAL WATER STORAGE AT END OF YEAR 1

LAYER (INCHES) (VOL/VOL)
1 1.7784 0.2964
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2 34.0880 0.2841

3 34.7903 0.2899
4 313.2000 0.2900
5 34.8240 0.2902
6 69.7200 0.2905
7 7.4400 0.3100
8 0.0020 0.0100
9 0.0000 0.0000
10 0.1500 0.7500
SNOW WATER 0.000

khkhkhkhkhkk kb hkkhdkhkdkhhkhhkkhhkhkdrhkhkkkhkhkhhkkhkkdkhhdkhhdkdhhhhhkhkddrhdhdkdrhkdhhhdddkrdrhkrkdhhddhxk
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* * * *

* % * %

** HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE **
** HELP MODEL VERSION 3.07 (1 NOVEMBER 19397) **
** DEVELOPED BY ENVIRONMENTAL LABORATORY * &
*x USAE WATERWAYS EXPERIMENT STATION **
* FOR USEPA RISK REDUCTION ENGINEERING LABORATORY **
* ok * ok
*x * %

Khkhkhkhkdhkhkdrhdrdhhhkdhkhhkhkhhkhkhhbhhkhhkhbhdkdkkhdrdkrhkrhhd kbbb hkhddkhdbhhhkkdohkbhbhkdbhhrhbddhhhhhhhddx
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PRECIPITATION DATA FILE: C:\MYDOCU~I\LANDFI~1\HELP3\2marillo\AMYR1.D4
TEMPERATURE DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\2&marillo\AMYR1.D7
SOLAR RADIATION DATA FILE: C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR1.D13
EVAPOTRANSPIRATION DATA: C: \MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR1.D11
SOIL: AND DESIGN DATA FILE: C:\MYDOCU~1\LANDFI~1I\HELP3\Amarillo\AMYR15.D10
OUTPUT DATA FILE: C:\MYDOCU~I\LANDFI~1I\HELP3\Amarillo\2AMYR15.0UT
TIME: 18:21 DATE: 9/ 1/2005

dhkhkhkdkhkhkkhkdkdhdrhhdhbhkkhdhkdhhkhhbhkrbhbhdddbhhkkhkdbbhbhbbkdbhhbhdkhkhkdkrhbbbdhbhkhdhkddbhkdrrrrdh sk kbt

TITLE: Amarillo Year 15, Alternate Liner with Intermediate Cover

dkhkhkhkhkhkhhkdhhkkdhdhkhhhbhhhhdbhhkhkhbhkhkhkdhhdhkhdbhkdhbhhbhkhbhbdhhkbhhhkdhhddrhhkhbhdbdkhhkhrdhhkdhkhdrrhkbdrhhkdhhhrt

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 6.00 INCHES

POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY = 0.3100 VOL/VOL

WILTING POINT = 0.1870 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.3100 VOL/VOL

EFFECTIVE SAT. HYD. COND. = (0.639939998000E-04 CM/SEC
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TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2850 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCCLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2841 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

[}

i

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 1200.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2900 VOL/VOL
EFFECTIVE SAT. HYD. COND. = (0.100000005000E-02 CM/SEC

i

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES

POROSITY = 0.6710 VOL/VOL
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FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2902 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

LAYER 6

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 240.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2%20 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2905 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS ] = 24.00 INCHES
POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.639999998000E-04 CM/SEC

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES

POROSITY = 0.8500 VOL/VOL

FIELD CAPACITY = 0.0100 VOL/VOL

WILTING POINT = 0.0050 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.0100 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC

SLOPE = 2.00 PERCENT

DRAINAGE LENGTH = 700.0 FEET
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LAYER 9

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY 0.0000 VOL/VOL
WILTING POINT 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD

I

TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 17
THICKNESS = 0.20 INCHES
POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY 0.7470 VOL/VOL
WILTING POINT 0.4000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.7500 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.300000003000E-08 CM/SEC

I

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #11 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND
A SLOPE LENGTH OF 700. FEET.

SCS RUNOFF CURVE NUMBER = 94.30

FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES
EVAPORATIVE ZONE DEPTH = 10.0 INCHES

3.000 INCHES
5.468 INCHES
1.430 INCHES
0.000 INCHES
530.288 INCHES
530.288 INCHES

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

I

f

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
AMARILLO TEXAS

STATION LATITUDE 35.23 DEGREES

MAXIMUM LEAF AREA INDEX = 0.00

START OF GROWING SEASON (JULIAN DATE) = 95

END OF GROWING SEASON (JULIAN DATE) = 303
EVAPORATIVE ZONE DEPTH = 10.0 INCHES
AVERAGE ANNUAL WIND SPEED = 13.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 55.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 57.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 57.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
0.46 0.57 0.87 1.08 2.79 3.50
2.70 2.95 1.72 1.38 0.58 0.49

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
35.40 39.60 46.40 56.50 65.50 74.90
78.60 77.00 69.70 59.20 45.40 38.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS
AND STATION LATITUDE = 35.23 DEGREES
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MONTHLY TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH
LAYER 10

(IN INCHES) FOR YEAR

0.000
0.000

0.361
2.806

0.0000
0.0000

0.0000
0.0000

0.000
0.000

0.273
3.542

0.0000
0.0000

0.0000
0.0000

17

.96

000
000

391
644

0000
0000

0000
0000

o =

(@

(@]

.45
.97

.000
.000

.670
.563

.0000
.0000

.0000
.0000

DAILY

HEADS

AVERAGE DAILY HEAD ON
TOP OF LAYER 9

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 9

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

1.54 0.04 0.
0.70 1.89 0
0.000 0.000 0.
0.000 0.000 0.
1.198 0.581 0.
0.563 2.655 0.
0.0000 0.0000 O.
0.0000 0.0000 O.
0.0000 0.0000 O.
0.0000 0.0000 O.
(INCHES)
0.000 0.000 0.
0.000 0.000 0.
0.000 0.000 0
0.000 0.000 0.

000
000

.000

000

o

.000
.000

.000
.000

dhkhkh ok hkhkhkhkhhkkdhkhkhkdkhhhkhdhhkdhkrhkhddhhhkhkhhkhkhkhdhbhhhkhhkhdbhhrrhhhhdhhkdhkhkdhdkhhkddhdhhhhkdhkkkhkk
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ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER
PERC./LERKAGE THROUGH LAYER 10

AVG. HEAD ON TOP OF LAYER 9

8

14.245

0.0000

0.000000

0.0000

CU. FEET
'53542.508
0.000
51710.055
0.000
0.000

96.58

.00

.00
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CHANGE IN WATER STORAGE 0.505 1832.503 3.42

SOIL WATER AT START OF YEAR 530.288 1924845.120
SOIL WATER AT END OF YEAR 530.793 1926777.620
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 -0.055 0.00

dhkhkhkdhdkdkhdkhdhdhdhdhkhkdhrrhhhdhdhdhdhbdhddbhdrdrhrhbdbdhkhkhrhbhhhbdkddhrdhdkdhhk kb hhhhdhkhkhkdhkkhkhdh kot
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 0.36 0.33 1.54 0.04 0.17 1.45
3.07 3.27 0.70 1.89 0.96 0.97
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION

TOTALS 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 8
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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o
o

STD. DEVIATIONS 0.0000 0.0000 .0000 .0000 .0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o
(@]

PERCOLATION/LEAKAGE THROUGH LAYER 10

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.06000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0000 0.0000 0.0000 .0000 .0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

(@}
(@]
(@]

o

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 .0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

hhkhkhkhkhkhkdkhkdkhhkhrhhkhkhkhkhkdhdhhhdhhhhhhhdhhhhkhhkdhhdhdhhdddhdhdhhdhhrhkdhrhhhbhdkdkdrhrhhhhhhhkkhx
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
S mems cu. FEET PERCENT
PRECIPITATION 1475 ( 0.000) 535425  100.00

RUNOFF 0.000 ( 0.0000) 0.00 0.000

EVAPOTRANSPIRATION 14.245 ( 0.0000) 51710.05 96.578

LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000
FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 10

AVERAGE HEAD ON TOP 0.000 ( 0.000)

OF LAYER 9

CHANGE IN WATER STORAGE 0.505 ( 0.0000) 1832.50 3.423
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 1

(INCHES) (CU. FT.)

PRECIPITATION _-aj;;_—_- ___;Z;ZTgaa__
RUNOFF 0.000 0.0000
DRAINAGE COLLECTED FROM LAYER 8 0.00000 0.00000
PERCOLATION/LEAKAGE THROUGH LAYER 10 0.000000 0.00000
AVERAGE HEAD ON TOP OF LAYER 9 0.000
MAXIMUM HEAD ON TOP OF LAYER 9 0.000
LOCATION OF MAXIMUM HEAD IN LAYER 8

(DISTANCE FROM DRAIN) 0.0 FEET
SNOW WATER 0.15 545.6433
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3478
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1519%9

**%* Maximum heads are computed using McEnroe's equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas

ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.
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FINAL WATER STORAGE AT END OF YEAR 1

LAYER (INCHES) (VOL/VOL)
1 1.7784 0.2964
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2 34.0880 0.2841

3 34.7903 0.2899
4 348.0000 0.25900
5 34.8240 0.2902
6 69.7200 0.2905
7 7.4400 0.3100
8 0.0020 0.0100
9 0.0000 0.0000
10 0.1500 0.7500
SNOW WATER 0.000

dhkkkhkkkkhkhkkokhkkhkhkhkdkhkhhrhkhkbhkhkrhkhkdhhkdhkdkkkdkhkkhhkkkrkddrhkrhhhkhkhkhkdrdkkxhkFdhkdrhkkhx
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* % * %

* % * %

*x HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE *x
**x HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) *x
** DEVELOPED BY ENVIRONMENTAL LABORATORY **
* & USAE WATERWAYS EXPERIMENT STATION ol
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY **

* % * *

* % * %
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PRECIPITATION DATA FILE: C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR1.D4
TEMPERATURE DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D7
SOLAR RADIATION DATA FILE: C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR1.D13
EVAPOTRANSPIRATION DATA: C:\MYDOCU~1\LANDFI~I\HELP3\Amarillo\AMYR1.D11
SOIL AND DESIGN DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR16.D10
OUTPUT DATA FILE: C: \MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR16.0UT
TIME: 18:22 DATE: 9/ 1/2005

Khkkhkkhkhkhkhkkhkdhhkdkbdhhhhddhdhkhbbhdbdhhkhhbhhhbdbdhkrhhbhbdhbhhdkdddrhhhhkdhdhhhrhhkhhhkdhhkhdhhhkhkkhhhdhhhk

TITLE: Amarillo Year 16, Alternate Liner with Intermediate Cover
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NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 6.00 INCHES

POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY = 0.3100 VOL/VOL
WILTING POINT = 0.1870 VOL/VOL

0.3100 VOL/VOL
0.639999998000E-04 CM/SEC

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

[
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2850 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2841 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 1320.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2520 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2900 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

]

i

LAYER 5

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES

POROSITY = 0.6710 VOL/VOL
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FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2902 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

LAYER 6

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 240.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2905 VOL/VOL
EFFECTIVE SAT. HYD. COND. = (0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 24.00 INCHES
POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04 CM/SEC

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL

0.0050 VOL/VOL
0.0100 VOL/VOL
10.0000000000 CM/SEC
2.00 PERCENT
700.0 FEET

[}

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SILOPE

DRAINAGE LENGTH
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TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY 0.0000 VOL/VOL
WILTING POINT 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML PLACEMENT QUALITY 3 - GOOD

i

i

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 17

THICKNESS = 0.20 INCHES

POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY = 0.7470 VOL/VOL
WILTING POINT = 0.4000 VOL/VOL

0.7500 VOL/VOL
0.300000003000E-08 CM/SEC

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #11 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND
A SLOPE LENGTH OF 700. FEET.

SCS RUNOFF CURVE NUMBER = 94.30

FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT

AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES

EVAPORATIVE ZONE DEPTH = 10.0 INCHES

INITIAL WATER IN EVAPORATIVE ZONE = 3.000 1INCHES

UPPER LIMIT OF EVAPORATIVE STORAGE = 5.468 INCHES

LOWER LIMIT OF EVAPORATIVE STORAGE = 1.430 INCHES

INITIAL SNOW WATER = 0.000 INCHES

INITIAL WATER IN LAYER MATERIALS = 565.088 INCHES

TOTAL INITIAL WATER = 565.088 INCHES

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

AMARILLO TEXAS
STATION LATITUDE = 35.23 DEGREES
MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 95
END OF GROWING SEASON (JULIAN DATE) = 303
EVAPORATIVE ZONE DEPTH = 10.0 1INCHES
AVERAGE ANNUAL WIND SPEED = 13.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 55.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 57.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 57.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
0.46 0.57 0.87 1.08 2.79 3.50
2.70 2.95 1.72 1.39 0.58 0.49

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
35.40 39.60 46.40 56.50 65.50 74.90
78.60 77.00 69.70 59.20 45.40 38.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARTLLO TEXAS
AND STATION LATITUDE = 35.23 DEGREES

dhkdkhkhkhkhkhkhkhkkhkdhhddhhhdbdhhhhkhkhhdkhhhdhdhhhkhkdhhhhdhhhhdhdhhkhddhhkhhkhkbhhhkdhkhrhkhkhhhkrkhkkhkk
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MONTHLY TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH
LAYER 10

(IN INCHES) FOR YEAR

0.36
3.07

0.000
0.000

0.361
2.806

0.0000
0.0000

0.0000
0.0000

0.33
3.27

0.000
0.000

0.273
3.542

0.0000
0.0000

0.0000
0.0000

17
96

000
000

391
644

0000
0000

0000
0000

.45
.97

.000
.000

.670
.563

.0000
.0000

.0000
.0000

DATILY HEADS

AVERAGE DAILY HEAD ON
TOP OF LAYER 9

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 9

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

1.54 0.04 0.
0.70 1.89 0.
0.000 0.000 0.
0.000 0.000 0.
1.198 0.581 0.
0.563 2.655 0.
0.0000 0©0.0000 O.
0.0000 0.0000 O.
0.0000 0.0000 O.
0.0000 0.0000 O.
(INCHES)
0.000 0.000 0.
0.000 0.000 0.
0.000 0.000 0
0.000 0.000 0.

000
000

.000

000

(@]

.000
.000

.000
.000
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ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER
PERC./LEAKAGE THROUGH LAYER 10

AVG. HEAD ON TOP OF LAYER 9

8

14.245

0.0000

0.000000

0.0000

CU. FEET
53542.504
0.000
51710.055
0.000
0.000

96.58

.00

.00
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CHANGE IN WATER STORAGE 0.505 1832.281 3.42

SOIL WATER AT START OF YEAR 565.088 2051269.250
SOIL WATER AT END OF YEAR 565.593 2053101.500
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE v 0.0000 0.166 0.00

kkkkkkhkkkkdkkhkkkkkhhhkhhkkhkhkdkhkhkhkhhrdhhkdhhdhdkhhkhhdhhhhkhdhdhhdhhhkhkdkkhhkkdhhkrdhhkkhdxhxkhk
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 0.36 0.33 1.54 0.04 0.17 1.45
3.07 3.27 0.70 1.89 0.96 0.97
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

(e}
o

.000 0.000 0.000 .000 .000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

o

STD. DEVIATIONS

_EVAPOTRANSPIRATION
TOTALS 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 8

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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o
o

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 .0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 10

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

hkhkkhhkhkhhhkhkhbhkhkhrhhbddbhbhbhbhhhhhdhhkdbhdhdbhdhbhhrhkdbhbhhhdhhhkhdhdhhdhbhdhhbhhrkhdhbrdhrhdbhbhkdhrhkhkh

khkdkhkhhkhkhkhkdhkdhhkhhhhhhkhhhdhkhhhkkhkhhkhhhkdhhkhkhkhhhkhddhhkddkhhdhkdhhhddhdhrbhbhkhkhhhdhhhdrhhkkdkhkxk

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
S mcaEs cu. FEET PERCENT
PRECIPTTATION 1475 ( 0.000)  53542.5  100.00
RUNOFF 0.000 ( 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 14.245 ( 0.0000) 51710.05 96.578
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 10
AVERAGE HEAD ON TOP 0.000 ( 0.000)

OF LAYER 9

CHANGE IN WATER STORAGE 0.505 ( 0.0000) 1832.28 3.422

dhkhkhkhkhkhkhkkhhkhkhkkhkdhkhhhdbdhhkhhkdkhhkhhkhkhhkhhrhdhkhddhhddhhhhdhdhdrhbhhbhrdhhhhkrdbhkdrhohkrhhdrdhkhhdk
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 1
T T wewms) qcw. bma
PRECIPITATION "6?;;"“‘ —-_;;;ngaa—_
RUNOFF 0.000 0.0000
DRAINAGE COLLECTED FROM LAYER 8 0.00000 0.00000
PERCOLATION/LEAKAGE THROUGH LAYER 10 0.000000 0.00000

AVERAGE HEAD ON TOP OF LAYER 9 0.000
MAXIMUM HEAD ON TOP OF LAYER 9 0.000
LOCATION OF MAXIMUM HEAD IN LAYER 8
(DISTANCE FROM DRAIN) 0.0 FEET
SNOW WATER 0.15 545.6433
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3478
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1519

*%% Maximum heads are computed using McEnroe's equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas

ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.
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FINAL WATER STORAGE AT END OF YEAR 1

LAYER (INCHES) (VOL/VOL)
1 1.7784 0.2964
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2 34.0880 0.2841

3 34.7903 0.2899
4 382.8000 0.2900
5 34.8240 0.2902
6 69.7200 0.2905
7 7.4400 0.3100
8 0.0020 0.0100
9 0.0000 0.0000
10 0.1500 0.7500
SNOW WATER 0.000

khkdkhkhkkhkkdhhhhkhhkhkhkdhhkhkhkhdhdhhdhhhbhhdhbkhhhhhkdhhkhhbddkdhkhhkdddhdhkdrdrhbdhhkrdkrdrhdddhddrdhhhtx
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* * * %

* % * %

*x HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE **
** HELP MODEL VERSION 3.07 (1 NOVEMBER 1987) *x
** DEVELOPED BY ENVIRONMENTAL LABORATORY * *
** USAE WATERWAYS EXPERIMENT STATION * x
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY *x

* % * %

* * * %

%ok ok ook koK s oKk ok sk gk ok kg ok ke ok ok %k sk sk sk ok k ke ke ok ok ok e ok gk %k ke ks sk sk Sk ok ok ok ok ok g sk gk ke ok s etk otk ke ke ok ok ko kb ok ok ok ok ok ke kR ok
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PRECIPITATION DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D4
TEMPERATURE DATA FILE: C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR1.D7
SOLAR RADIATION DATA FILE: C:\MYDOCU~1\LANDFI~I\HELP3\Amarillo\AMYR1.D13
EVAPOTRANSPIRATION DATA: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D11
SOIL AND DESIGN DATA FILE: C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR17.D10
OUTPUT DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR17.0UT
TIME: 18:25 DATE: 9/ 1/2005
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TITLE: Amarillo Year 17, Alternate Liner with Intermediate Cover

dhhkdkhkhkhdhhhkhkhhhhkkhkkhhkhkhkkrhkhkdrkdhkhkhhhdkkhhkdkhhhdhhkdhkdhdhhdkokkhkkdkohkhkdhokdkohdkhkdkddkhkkkkdkodkhkkdk

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 6.00 INCHES
POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.639999998000E-04 CM/SEC

i
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 18
THICKNESS = 120.00 INCHES
POROSITY 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2850 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC
LAYER 3
TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 120.00 INCHES
POROSITY 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2841 VOL/VOL
EFFECTIVE SAT. HYD. COND. = (0.100000005000E-02 CM/SEC
LAYER 4

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 1440.00 INCHES
POROSITY = 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2900 VOL/VOL

EFFECTIVE SAT. HYD. COND. 0

LAYER 5

.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL
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FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2902 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E~02 CM/SEC

i

]

LAYER 6

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 240.00 INCHES
POROSITY = 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL

WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2905 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 24.00 INCHES
POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.639999998000E-04 CM/SEC

I

TYPE 2 ~ LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES

POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT = 0.0050 VOL/VOL

0.0100 VOL/VOL

INITIAL SOIL WATER CONTENT

EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC

SLOPE = 2.00 PERCENT

DRAINAGE LENGTH = 700.0 FEET
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TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY 0.0000 VOL/VOL
WILTING POINT 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML PLACEMENT QUALITY 3 - GOCD

i

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 17

THICKNESS = 0.20 INCHES

POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY = 0.7470 VOL/VOL
WILTING POINT = 0.4000 VOL/VOL

0.7500 VOL/VOL
0.300000003000E-08 CM/SEC

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #11 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND
A SLOPE LENGTH OF 700. FEET.

SCS RUNOFE CURVE NUMBER = 94.30

FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT

AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES

EVAPORATIVE ZONE DEPTH = 10.0 INCHES

INITIAL WATER IN EVAPORATIVE ZONE = 3.000 TINCHES

UPPER LIMIT OF EVAPORATIVE STORAGE = 5.468 INCHES

LOWER LIMIT OF EVAPORATIVE STORAGE = 1.430 INCHES

INITIAL SNOW WATER = 0.000 INCHES

INITIAL WATER IN LAYER MATERIALS = 5929.888 INCHES

TOTAL INITIAL WATER = 599.888 INCHES

TOTAL SUBSURFACE INEFLOW = 0.00 INCHES/YERR
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

AMARTILLO TEXAS
STATION LATITUDE = 35.23 DEGREES
MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 95
END OF GROWING SEASON (JULIAN DATE) = 303
EVAPORATIVE ZONE DEPTH = 10.0 INCHES
AVERAGE ANNUAL WIND SPEED = 13.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 55.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 57.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 57.00 3%

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
0.46 0.57 0.87 1.08 2.79 3.50
2.70 2.95 1.72 1.39 0.58 0.49

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
35.40 39.60 46.40 56.50 65.50 74.90
78.60 77.00 69.70 59.20 45.40 38.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS
AND STATION LATITUDE = 35.23 DEGREES

dkhkkkkhkhkdkhhkkhkdbhhhkdhdbdbhkhkhkkkhkhkhkhkdhkkdkrdhhdhhkhhhbhbhhhbdkhhhhhkhdbhdbdhhbhkhhkhkhkdkhhkdhhix
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MONTHLY TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH
LAYER 10

(IN INCHES) FOR YEAR

0.36
3.07

0.000
0.000

0.361
2.806

0.0000
0.0000

0.0000
0.0000

0.33 1.54
3.27 0.70

0.000 0.000
0.000 0.000

0.273 1.198
3.542 0.563

0.0000 0.0000
0.0000 0.0000

0.0000 0.0000
0.0000 0.0000

0.04 0.
1.89 0.
0.000 0.
0.000 0.
0.581 0.
2.655 0.
0.0000 O.
0.0000 O.
0.0000 O.
0.0000 O.

17
96

000
000

391
644

000
000

000
000

1.45
0.97

0.000
0.000

0.670
0.563

0 0.0000
0 0.0000

0 0.0000
0 0.0000

DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON
TOP OF LAYER 9

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 9

0.000
0.000

0.000
0.000

0.000 0.000
0.000 0.000

0.000 0.000
0.000 0.000

0.000 0.
0.000 0.
0.000 0
0.000 0.

000
000

.000

000

0.000
0.000

o

.000
0.000

Kk khkkhkhkkhk kb hkhkhkkhkddhhkhhhkdhhkhhkdbdhkhkhkhkhkhkhkhhkdhkdhkhkdhddhdhddrhkhdrhdhrhhbhhdkdhhhdhkdhkhdrk

khkkhkhkhkhkhkhkhkhhkhhkhkhkrbdhhrhkhkhhhkhhkhhbhkhkhkhbdrrkhkkhkhkhkbkbdhhhkddkhhhddrdrdrhhhhhhkhrhkhhdhdhhkdrhhhkdhkkhk

ANNUAL TOTALS FOR YEAR 1

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER
PERC. /LERKAGE THROUGH LAYER 10

AVG. HEAD ON TOP OF LAYER 9

8

14.245

0.0000

0.000000

0.0000

CU. FEET
53542.504
0.000
51710.055
0.000
0.000

96.58

0.00
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CHANGE IN WATER STORAGE 0.505 1832.281 3.42

SOIL WATER AT START OF YEAR 599.888 2177583.500
SOIL WATER AT END OF YEAR 600.393 2179425.750
SNOW WATER AT START OF YEAR 0.000 0.000 . 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.166 0.00

kkhkkkhkhkhkhkdkhkdhhhhkhhhkhhkdhhhkhkdhhhhkhbhhkhkdkhkh bk hkhkhhkkhkhkhhkhhkhkhhhkhkhkrhkhdhhhhhhkhdhkhkdhdhkhdkkhki

khkkhkhkhkhkhkhkhhkdhhkdkdhhhkhhdhkhhkkhkdkhhbkhhhkrhkkhhkhbhhkdhdhhhkhkdrdhhddhhkhbdhkhdhhhhkdhkhhkrhkhhkhbhkhkhdhkkhxk

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 0.36 0.33 1.54 0.04 0.17 1.45
3.07 3.27 0.70 1.89 0.96 0.87
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 8

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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STD. DEVIATIONS 0.0000 0.0000 .0000 .0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o
o

PERCOLATION/LEAKAGE THROUGH LAYER 10

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0000 0.0000 0.0000 .0000 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o
o

o
o

STD. DEVIATIONS 0.0000 0.0000 0.0000 .0000 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

khkhhkhkhkdhhhdhhkhdhhhhkhhhhbhhrhhdhhhkhdhhkhhbhkhdhdhkhdhdbddbhhddkhddhhkhkhhkrdbdrhbhhkhkdhkdhhhkrdhhdk

kkhkkhkhkdkkhkdhkkhhhhkhhkdhhkhdhdbhhkhdhhhhhdrhhhhbhddhddhhhhhdhhbhdddhddhhbrhhhkhhhbhkdhddkdhhhkhhkk

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
T wemss CU. FEET  PERCENT
PRECIPTTATION 1475 ( 0.000)  53582.5  100.00
RUNOFF 0.000 ( 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 14.245 ( 0.0000) 51710.05 96.578
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 10
AVERAGE HEAD ON TOP 0.000 ¢( 0.000)

OF LAYER 9

CHANGE IN WATER STORAGE 0.505 ( 0.0000} 1832.28 3.422
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PEAK DAILY VALUES FOR YEARS 1 THROUGH

(INCHES)

PRECIPITATION -_BT;;__——
RUNOFF 0.000
DRAINAGE COLLECTED FROM LAYER 8 0.00000
PERCOLATION/LEAKAGE THROUGH LAYER 10 0.000000
AVERAGE HEAD ON TOP OF LAYER 9 0.000
MAXIMUM HEAD ON TOP OF LAYER 9 0.000
LOCATION OF MAXIMUM HEAD IN LAYER 8

(DISTANCE FROM DRAIN) 0.0 FEET
SNOW WATER 0.15

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

*hkhkkhkhkhkkhkhkhhhkhhhhkhkkk

3484.800

0.0000

0.00000

0.00000

545.6433

0.3478

0.1519

**%* Maximum heads are computed using McEnroe's eguations. ***

Reference: Maximum Saturated Depth over Landfill Liner

by Bruce M. McEnroe, University o

f Kansas

ASCE Journal of Environmental Engineering

Vol. 119, No. 2, March 1993, pp.

Khkhkkkhkhkhdkhhhkdhhkhhbhkhbhhkdhkdhkhdhhhkhkdhkhhhdhhhhhhkhkrhhhkkkhkhkkhkdkhkrk

Fohkkkhkdkhkkhkhhhkhkdhhkhkhkhhhkhkhkdhhhhhdhkhhkdkkdrhkhkhhkdhkhhkhkhhkhdhhxkhk

262-270.

hhkkkkkhkkhkkhkhkhkkkskdkkhkhkx

dhhkhkhkhkhkhkhkhkhkkhhkdkdhhkkhkhhkdk

FINAL WATER STORAGE AT END OF YEAR 1
LAYER (INCHES) (VOL/VOL)
1 1.7784 0.2964
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2 34.0880 0.2841

3 34.7903 0.2899
4 417.6000 0.2900
5 34.8240 0.2902
6 69.7200 0.2905
7 7.4400 0.3100
8 0.0020 0.0100
9 0.0000 0.0000
10 0.1500 0.7500
SNOW WATER 0.000

khkkhkkhkhkkhkhkhkdhkhdhhkhhkhhdhkhhdhhdkdhhhkhhkdhkhhkdhkhhhhhhhhkkhhbhkbhhhhhkdhhhdhhkddhhhkdkhkdhkhkhkkkkhhddhkihsk
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Kk kkkhkdkkhkhkhkhkdhhkhkdhdhhhbhkhkhhdhbhkdhhhkdhhdhhhdhdhdhhhhhkhhkhkhdkhhhhhhhhhkdhkdhkbhkdhhdkhhkkkhkhkk

dohkhkkkkdhkhkaxhkhkhkhkdkhhdhkhkhdhdkhkhhkdhhdhkhhhkhkrhhhdhkdhdhhhdhhhdbdhhkhhkhdhhkhhbkkhhhrhbhhbdhkdhhkhhkhhhrk

* % * %

* * * %

** HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE * %
*x HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) *
ol DEVELOPED BY ENVIRONMENTAL LABORATORY **x
** USAE WATERWAYS EXPERIMENT STATION **
il FOR USEPA RISK REDUCTION ENGINEERING LABORATORY **

* % * *

* * * *

kkkhkhkkkkhhhhkhkhkhkkhkhkdhbdhhkhhhhhhhkhhdhhhdbhhhhhhdhhdhkdhkhkdhhbdhkhkhhhhdhhhkhkrkdhhhkdhdhhhdhhkhkkdk

dhkhkkdkhkkhhkkhkhkhkhkhkdrkhkhkhkdhhkdhkdhkhdhhhhkhrhhdhkdhhhhbhhhhkhhkhhhhkhkhrhbhhdhdkhhhdbhdhkdhdkki

PRECIPITATION DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D4
TEMPERATURE DATA FILE: C:\MYDOCU~1I\LANDFI~1\HELP3\Amarillo\AMYR1.D7
SOLAR RADIATION DATA FILE: C:\MYDOCU~1\LANDFI~I\HELP3\Amarillo\AMYR1.D13
EVAPOTRANSPIRATION DATA: C:\MYDOCU~1I\LANDFI~I\HELP3\Amarillo\AMYR1.D11
SOIL AND DESIGN DATA FILE: C:\MYDOCU~I\LANDFI~I\HELP3\Amarillo\AMYR18.D10
OUTPUT DATA FILE: C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR18.0UT
TIME: 18:26 DATE: 9/ 1/2005

dhkhkkkdkhkhkkkdkhkhhdkhhhkdhdhdhhhhhkhhhhkhhhkhhhdhhhhrhkhhkdhhdhhbhdhhbhkhhkbhkhbrhkdk b hkdhkhkhdhdkkdhdhk

TITLE: Amarillo Year 18, Alternate Liner with Intermediate Cover

Fhkhkkhkkhkhkhkdkdhdhhkdkkdkhkhkhkhdhhhkdhhdhhhdhhdhbhhdhdhdhbhbdbhhkdhkdhkdhkhbhkhrdhhhkddhhhhkhkhkkhhhdhhkhhkhkk

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 6.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY = 0.3100 VOL/VOL

i

0.1870 VOL/VOL
0.3100 VOL/VOL

WILTING POINT
INITIAL SOIL WATER CONTENT

EFFECTIVE SAT. HYD. COND. = (0.639939998000E-04 CM/SEC
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

= 120.00 INCHES
= 0.6710 VOL/VOL

0.2920 VOL/VOL

0.0770 VOL/VOL

0.2850 VOL/VOL
0.100000005000E-02 CM/SEC

]

[

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT

INITIAL SOIL WATER CONTENT

= 120.00 INCHES

= 0.6710 VOL/VOL
0.2920 VOL/VOL
0.0770 VOL/VOL
0.2841 VOL/VOL

[

EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS
POROSITY

FIELD CAPACITY
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

= 1560.00 INCHES
= 0.6710 VOL/VOL

0.2920 VOL/VOL

0.0770 VOL/VOL

0.2900 VOL/VOL
0.100000005000E-02 CM/SEC

1]

i

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS
POROSITY

= 120.00 INCHES
= 0.6710 VOL/VOL
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FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2902 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 240.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.23905 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

i

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 24.00 INCHES
POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04 CM/SEC

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES

POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT = 0.0050 VOL/VOL

0.0100 VOL/VOL

i

INITIAL SOIL WATER CONTENT

EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC

SLOPE = 2.00 PERCENT

DRAINAGE LENGTH = 700.0 FEET
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TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL

0.0000 VOL/VOL
0.0000 VOL/VOL
0.199999996000E-12 CM/SEC

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD

i

]

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 17

THICKNESS = 0.20 INCHES

POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY = 0.7470 VOL/VOL
WILTING POINT = 0.4000 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #11 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND
A SLOPE LENGTH OF 700. FEET.

SCS RUNOFF CURVE NUMBER = 94.30

FRACTION OF AREA ALLOWING RUNOFF 0.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE 1.000 ACRES
EVAPORATIVE ZONE DEPTH 10.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE .000 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE .468 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.430 1INCHES

1 T I T |
ur W

INITIAL SNOW WATER = 0.000 INCHES

INITIAL WATER IN LAYER MATERIALS = 634.688 INCHES

TOTAL INITIAL WATER = 634.688 INCHES

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
AMARILIO TEXAS

35.23 DEGREES

STATION LATITUDE

MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 95
END OF GROWING SEASON (JULIAN DATE) = 303

EVAPORATIVE ZONE DEPTH = 10.0 INCHES

AVERAGE ANNUAL WIND SPEED = 13.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 55.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 57.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 57.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
0.46 0.57 0.87 1.08 2.79 3.50
2.70 2.95 1.72 1.38 0.58 0.49

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARTILLO TEXAS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
35.40 39.60 46.40 56.50 65.50 74.90
78.60 77.00 69.70 59.20 45.40 38.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS
AND STATION LATITUDE = 35.23 DEGREES

Fhkhkkhkhkkhkdhhkdhkhhkdhdhhhkhhkhhkhkhkhkhkdkkhbhkhhdhhkkhkhdhhdhdhhdhhhhhkhkhhhhdhhkhhhdhddddhhdhhrhhhkhdhdhkx
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MONTHLY TOTALS (IN INCHES)

FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH
LAYER 10

0.36
3.07

o

.000
0.000

o

.361
.806

N

0.0000
0.0000

0.0000
0.0000

0.33
3.27

0.000
0.000

0.273
3.542

0.0000
0.0000

0.0000
0.0000

17
96

000
000

391
644

0000
0000

0000
0000

.45
.97

.000
.000

.670
.563

.0000
.0000

.0000
.0000

DAILY HEADS

AVERAGE DAILY HEAD ON
TOP OF LAYER 9

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 9

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

1.54 0.04 0.
0.70 1.89 0.
0.000 0.000 0.
0.000 0.000 O.
1.198 0.581 0.
0.563 2.655 0.
0.0000 0.0000 O.
0.0000 0.0000 O.
0.0000 0.0000 O.
0.0000 0.0000 O.
(INCHES)
0.000 0.000 0.
0.000 0.000 O.
0.000 0.000 O
0.000 0.000 O.

000
000

.000

000

o

.000
.000

.000
.000

khkhkkhkkhkkkhkhkhhhkhhdhhkhkdhkhhbhddhhkhhkdhhkhdhdhdhhhhdbhbhbdhhhhhbdbhhbb kb bk hkdhkhkhhhkdhhbhbhrhhhdrrhhhkkhx

dhhkkhkhkhkhkokkhkhdhkhkhkdhkkhkdhhhkhhdkdhhdhhrddhkdhhhkhkhkhdhhkdbhkhhkhdhdhkhhhhhhkrdhdhhdbhhdrhdbhkhhhhhhhhdkirr

ANNUAL TOTALS FOR YEAR 1
T mewss CU. FEET  PERCENT

PRECIPITATION 1475 53542.504  100.00
RUNOFF 0.000 0.000 00
EVAPOTRANSPIRATION 14.245 51710.055 96.58
DRAINAGE COLLECTED FROM LAYER 8 0.0000 0.000 .00
PERC./LEAKAGE THROUGH LAYER 10 0.000000 0.000 .00
AVG. HEAD ON TOP OF LAYER 9 0.0000
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CHANGE IN WATER STORAGE 0.505 1832.281 3.42

SOIL WATER AT START OF YEAR 634.688 23039817.500
SOIL WATER AT END OF YEAR 635.1893 2305749.750
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.166 0.00

*hkhkhkdkhkhkhhkhkkhkhkhhkhkkhkhhkhkhdrhkhdhkhkhkhkhhhhdhhhhkhkhhhkdkrhrhkhkhkhhhhrrhhdrdkdhhkhhrhhkkhddhkhkdkhkrrddrdhxkh*k

kkhkkhkhkhkdhkhkdhhkhkhhhkhhhkhkhkhkbhkhkhhdhdhhhbhkhbhhdhhhhbhhdhkhbdhhkhhkhhhhkdkhkhhhkdkhkhhkhkddhkdhbhbhbhrhbrhk

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 0.36 0.33 1.54 0.04 0.17 1.45
3.07 3.27 0.70 1.89 0.96 0.97
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 8

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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STD. DEVIATIONS 0.0000 0.0000 .0000 .0000 .0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

PERCOLATION/LEAKAGE THROUGH LAYER 10

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0000 0.0000 0.0000 0.0000 .0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

o
o

STD. DEVIATIONS 0.0000 0.0000 0.0000 .0000 .0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

ko k ok k ke hkhkhkhkkhkhhhkhkhdhkhhkrhdhhhkhkhrkhkkhkdhkhkkhhhkhkhdhhkhrdrhhkhhhdkhhhhhhdhhkhkhhhdkdhhkhkdkhkddhx

khkhkkhkhkkhkhkhdkhkkhkhkhhkdhdhkhkhkddrhhkhkdhkkhkbhkrhkkdhhhkhkhkhrhhhhdhdhhkhhhhdhhhkhhhhhkhhhkokkkhkhkkdhkkhk

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
T T ek cu. FEET PERCENT
PRECIPITATION 1475 ( 0.000)  53542.5  100.00
RUNOFF 0.000 ( 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 14.245 ( 0.0000) 51710.05 96.578
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 10
AVERAGE HEAD ON TOP 0.000 ( 0.000)

OF LAYER 9

CHANGE IN WATER STORAGE 0.505 ( 0.0000} 1832.28 3.422

hhkkkkkkhkkh ko hkhkhkhkhkkdkkhkhkhkdhhhkhhkhhddhhkhhkdhkhkhhdhhkdhhkdhdhhrhdhkhdhhhdhhhhdhdhddhdhdhhkdhhhk
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PEAK DAILY VALUES FOR YEARS 1 THROUGH . 1
O e
PRECIPITATION __aj;;__-_ ___;;;;T;BB—_
RUNOFF 0.000 0.0000
DRAINAGE COLLECTED FROM LAYER 8 0.00000 0.00000
PERCOLATION/LEAKAGE THROUGH LAYER 10 0.000000 0.00000

AVERAGE HEAD ON TOP OF LAYER 9 0.000
MAXIMUM HEAD ON TOP OF LAYER 9 0.000
LOCATION OF MAXIMUM HEAD IN LAYER 8
(DISTANCE FROM DRAIN) 0.0 FEET
SNOW WATER 0.15 545.6433
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3478
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1519

*** Maximum heads are computed using McEnroe's equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroce, University of Kansas

ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.
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FINAL WATER STORAGE AT END OF YEAR 1

LAYER (INCHES) (VOL/VOL)
1 1.7784 0.2964
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2 34.0880 0.2841

3 34.7903 0.2899
4 452.4000 0.2900
5 34.8240 0.2902
6 69.7200 0.2905
7 7.4400 0.3100
8 0.0020 0.0100
9 0.0000 0.0000
10 0.1500 0.7500
SNOW WATER 0.000
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* %
* %
* *
* %
* %
* %
* %
* *
* %

* %

* Kk

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE **
HELP MODEL VERSION 3.07 (1 NOVEMBER 1897) follad
DEVELOPED BY ENVIRONMENTAL LABORATORY **

USAE WATERWAYS EXPERIMENT STATION fall

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY **

* %
* %

dkkkkkkkhkkkkhkkkdkkdhkkhkhkhkhhkkhkhkdhkkkkhkhkhhdhhkdhdhkkrhhhkhhhkkdkhdkdkhkrkdhkhhkdhrrhdhkhx
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PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

TIME:

:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D4

: \MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D7

: \MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D13

:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D11

:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR19.D10
:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR19.0UT

aaoaaoan

18:27 DATE: 9/ 1/2005

Ak Fkkhkkhkhkkhkkhk Ak kkhkkkhkk ks kokk ok ok ok Kk Kk ok ok ok ok ok ok o o ok o ok ok ko ko ok ok ok ok sk ok Sk sk sk ok ke ok ok ok dk ok ok ek ek ek ok ok

Amarillo Year 19, Alternate Liner with Intermediate Cover

dhkkhk ok kA hkhkhkdkkdhkhhhhhkdhkdhhdhhrkddhrhhkrhkhkhkhkkkdhhhhhhdkdhhkhkhhhdhkhhkkhkkdkkdkdkkkdkkkdsk

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11
THICKNESS = 6.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04 CM/SEC
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TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 18
THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2850 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

LAYER 3
TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 18
THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2841 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 1680.00 INCHES
POROSITY 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2900 VOL/VOL

EFFECTIVE SAT. HYD. COND. 0

LAYER 5

.100000005000E~-02 CM/SEC

TYPE 1 - VERTICAL PERCCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL
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i

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

i

0.2920 VOL/VOL
0.0770 VOL/VOL
0.2902 VOL/VOL

0.100000005000E-02

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
240.00

THICKNESS =
POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

]

0
0
0
0

. 6710
.2920
.0770
.2905
0.100000005000E-02

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS =
POROSITY =
FIELD CAPACITY

WILTING POINT

INITIAL SCIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

i

i

24
0
0
0
0

.00

.4640
.3100

.1870
.3100

INCHES

VOL/VOQL
VOL/VOL
VOL/VOL
VOL/VOL

0.639999998000E-04

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRAINAGE LENGTH

10.

0
0
0
0
0

2

.20

.8500
.0100
.0050
.0100

.00

700.0

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

0000000000

PERCENT
FEET

CM/SEC

CM/SEC

CM/SEC

CM/SEC
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TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL

0.0000 VOL/VOL
0.0000 VOL/VOL
0.199998396000E~12 CM/SEC

i

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD

i

i

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 17

THICKNESS = 0.20 INCHES
POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY = 0.7470 VOL/VOL

0.4000 VOL/VOL
0.7500 VOL/VOL
0.300000003000E-08 CM/SEC

WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

[

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #11 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND
A SLOPE LENGTH OF 700. FEET.

SCS RUNCFF CURVE NUMBER = 94.30

FRACTION OF AREA ALLOWING RUNOFF 0.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE 1.000 ACRES
EVAPORATIVE ZONE DEPTH 10.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE 3.000 INCHES
UPPER LIMIT OF EVAPCORATIVE STORAGE 5.468 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE 1.430 INCHES
INITIAL SNOW WATER 0.000 INCHES
INITIAL WATER IN LAYER MATERIALS 669.488 INCHES
TOTAL INITIAL WATER 669.488 INCHES

i}

i

It

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
AMARILLO TEXAS

35.23 DEGREES

STATION LATITUDE

MAXIMUM LEAF AREA INDEX = 0.00

START OF GROWING SEASON (JULIAN DATE) = 95

END OF GROWING SEASON (JULIAN DATE) = 303
EVAPORATIVE ZONE DEPTH = 10.0 INCHES
AVERAGE ANNUAL WIND SPEED = 13.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 55.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 57.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 57.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILILO TEXAS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
0.46 0.57 0.87 1.08 2.79 3.50
2.70 2.95 1.72 1.38 0.58 0.49

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILIO TEXAS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
35.40 39.60 46.40 56.50 65.50 74.90
78.60 77.00 69.70 59.20 45.40 38.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS
AND STATION LATITUDE = 35.23 DEGREES

khkhkhkhkkkkhkdkhhhhhdkhkhhdhhkhkhkhkhddhkhhhhdkhdhhkhdhhhkdhhhbhkhkhkhkhhdkrhhkdrhhhhkkhkhdkkkdohdhkhkkdhhhkhkhk
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MONTHLY TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH
LAYER 10

(IN INCHES) FOR YEAR

0.36
3.07

0.000
0.000

0.361
2.806

0.0000
0.0000

0.0000
0.0000

0.33 1.54
3.27 0.70

0.000 0.000
0.000 0.000

0.273 1.198
3.542 0.563

0.0000 0.0000
0.0000 0.0000

0.0000 0.0000
0.0000 0.0000

0.04 0.
1.89 0.
0.000 0.
0.000 0.
0.581 0.
2.655 0.
0.0000 O.
0.0000 O.
0.0000 O.
0.0000 O.

17
96

000
000

391
644

000
000

000
000

1.45
0.97

0.000
0.000

0.670
0.563

0 0.0000
0 0.0000

0 0.0000
0 0.0000

DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON
TOP OF LAYER 9

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 9

0.000
0.000

0.000
0.000

0.000 0.000
0.000 0.000

0.000 0.000
0.000 0.000

0.000 0.
0.000 0.
0.000 0
0.000 0.

000
000

.000

000

0.000
0.000

.000
0.000

O

dhkkkhkdkhkdhhkhkhkhkhkdkhkdhhkdkdhkdhkhhkdhhkkhhkkkdkkkokkdkhkdhhkkkhkodhkkkkkkdkokkokdkdkdkhkdk ok ko kkkkddkdkk
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CU. FEET
53542.504
0.000
51710.055
0.000
0.000

96.58

ANNUAL TOTALS FOR YEAR 1
. A
PRECIPITATION _—Izj;;—
RUNOFF 0.000
EVAPOTRANSPIRATION 14.245
DRAINAGE COLLECTED FROM LAYER 8 0.0000
PERC./LEAKAGE THROUGH LAYER 10 0.000000
AVG. HEAD ON TOP OF LAYER 9 0.0000
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CHANGE IN WATER STORAGE 0.505 1832.281 3.42

SOIL WATER AT START OF YEAR 669.488 2430241.250
SOIL WATER AT END OF YEAR 669.993 2432073.750
SNOW WATER AT START OF YEAR 0.000 : 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.166 0.00

dhkkkdkkkhkdk kAR Ak rhkhhkh kb Ak Ak Ak drhhhhkdk bk kkhkhdhhhhhhdhxhkdhkhhhhddhdhhhkdrhhhkdhkkhkkhkdkkdk
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 0.36 0.33 1.54 0.04 0.17 1.45
3.07 3.27 0.70 1.89 0.96 0.97
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 8

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 .0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

PERCOLATION/LEAKAGE THROUGH LAYER 10

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0000 0.0000 0.0000 .0000 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o
o

o

STD. DEVIATIONS 0.0000 0.0000 0.0000 .0000 .0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o
o

ok ok ok Kok ok ok ok ok ok ok ok ok ok ok sk ok sk ok ke ok ok ok ok ok ke sk ko sk kg ok Sk ok ok K sk ok ok ok sk sk sk ok gk sk ok ok ke ok ke ok ok ok ok ok ok ok sk sk ok ke ok ok e ok ok ok ke ok ke ok

dhkhkhkkkkhkkhkhkhkdkhkhdrhhkhkhhkhkdhhkhkdkhkhdrhdkhhhhhkhhdrhhhhhhhhhhbdhhbdhkdhhkbhhkhkhhkdkhdhkhhkdkdhhdhr

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
T T e CU. FEET  PERCENT
PRECIPITATION 1475 ( 0.000)  53562.5  100.00
RUNOFF 0.000 { 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 14.245 ( 0.0000) 51710.05 96.578
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 10
AVERAGE HEAD ON TOP 0.000 ( 0.000)

OF LAYER 9

CHANGE IN WATER STORAGE 0.505 ( 0.0000) 1832.28 3.422

dhkkkhkrkrhkkhkhhkhkhkhkhkrdhddhhhdhdkhkhkdhdhdhkhkhhhkhhhdhhhkhdhrrdhkhhkddhhhkbhkhkrhrkbhhhdhhhkhdhhkhkhrk
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 1

(INCHES) (CU. FT.)

PRECIPITATION ——BT;; _______ ;;;;?;56-_
RUNOEF 0.000 0.0000
DRAINAGE COLLECTED FROM LAYER 8 0.00000 0.00000
PERCOLATION/LEAKAGE THROUGH LAYER 10 0.000000 0.00000
AVERAGE HEAD ON TOP OF LAYER 9 0.000
MAXIMUM HEAD ON TOP OF LAYER 9 0.000
LOCATION OF MAXIMUM HEAD IN LAYER 8

(DISTANCE FROM DRAIN) 0.0 FEET
SNOW WATER 0.15 545.6433
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3478
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1518

**% Maximum heads are computed using McEnroe's equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas

ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.
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FINAL WATER STORAGE AT END OF YEAR 1

LAYER (INCHES) (VOL/VOL)
1 1.7784 0.2964
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2 34.0880 0.2841

3 34.7903 0.2899
4 487.2000 0.23900
5 34.8240 0.2902
6 69.7200 0.2905
7 7.4400 0.3100
8 0.0020 0.0100
9 0.0000 0.0000
10 0.1500 0.7500
SNOW WATER 0.000
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* %
* *

* *
* ok

** HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE **
*x HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) *x
**x DEVELOPED BY ENVIRONMENTAL LABORATORY **
** USAE WATERWAYS EXPERIMENT STATION **
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY **

* %
* *

* %

* %
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PRECIPITATION DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D4

TEMPERATURE DATA FILE:

C: \MYDOCU~I1\LANDFI~1\HELP3\Amarillo\AMYR1.D7

SOLAR RADIATION DATA FILE: C:\MYDOCU~1\LANDFI~I\HELP3\Amarillo\AMYR1.D13
EVAPOTRANSPIRATION DATA: C:\MYDOCU~1I\LANDFI~I\HELP3\Amarillo\AMYR1.D11
SOIL AND DESIGN DATA FILE: C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR20.D10

OUTPUT DATA FILE:

TIME: 18:29 DATE: 9/ 1/2005

C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR20.0UT

ok vk gk Kk ke ke ok gk Tk ke gk ok Kk ok kg ke k% ok ok vk % ke ok %k ke ok ok ok e ke ok e ok Tk sk ok ok ek sk ok ok ok Sk Sk o ok sk ok sk Sk sk ok ke Sk sk sk sk ok ok ok e ok ok ke ke ok ke ke ok

TITLE: Amarillo Year 20, Alternate Liner with Intermediate Cover

hkkkhkhkhdhdhhhkkhkhhkkhkdhhkhkhkkhdhdkhhkkhkhkhhkhkdhhkhhhdkhhkhkhkdhkhkdhdbhrhkddhkhhkhhhkhkdrdkhdkhhkkkhkhkhkkhkk

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER

WERE SPECIFIED BY THE USER.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS
POROSITY

FIELD CAPACITY
WILTING POINT

INITIAL SOIL WATER CONTENT

EFFECTIVE SAT. HYD. COND.

6.00 INCHES
0.4640 VOL/VOL
0.3100 VOL/VOL
0.1870 VOL/VOL
0.3100 VOL/VOL
0.6399993998000E-04

CM/SEC

City of Amarillo — Part III, Att. 15, App. 15A
Landfill Permit Amendment Application

188

HDR Engineering, Inc.
December 2005
Version 0

——



LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 120.00 INCHES
POROSITY 0.6710 VOL/VOL
FIELD CAPACITY = 0.2%20 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2850 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC
LAYER 3
TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2841 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 1800.00 INCHES
POROSITY 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2900 VOL/VOL

EFFECTIVE SAT. HYD. COND. 0

.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS
POROSITY

120.00 INCHES
0.6710 VOL/VOL
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FIELD CAPACITY =
WILTING POINT
INITIAL SOIL WATER CONTENT

0.2920

VOL/VOL

0.0770 VOL/VOL

0.2902

VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 240.00 INCHES

POROSITY 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2%05 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 24.00 INCHES

POROSITY = 0.4640 VOL/VOL'
FIELD CAPACITY = 0.3100 VOL/VOL
WILTING POINT = 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRAINAGE LENGTH

0.20

0.8500
0.0100
0.0050
0.0100

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

10.0000000000

2.00
700.0

PERCENT
FEET

CM/SEC

CM/SEC

CM/SEC

CM/SEC

City of Amarillo — Part III, Att. 15, App. 15A 190
Landfill Permit Amendment Application

HDR Engineering, Inc.
December 2005
Version 0



TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL

0.0000 VOL/VOL
0.0000 VOL/VOL
0.199999996000E-12 CM/SEC
4.00 HOLES/ACRE
4.00 HOLES/ACRE
3 - GOOD

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 17

THICKNESS = 0.20 INCHES

POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY = 0.7470 VOL/VOL
WILTING POINT = 0.4000 VOL/VOL

0.7500 VOL/VOL
0.300000003000E-08 CM/SEC

i

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #11 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND
A SLOPE LENGTH OF 700. FEET.

SCS RUNCFF CURVE NUMBER = 94.30

FRACTION OF AREA ALLOWING RUNOFF 0.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE 1.000 ACRES
EVAPORATIVE ZONE DEPTH 10.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE 3.000 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE 5.468 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE 1.430 INCHES
INITIAL SNOW WATER 0.000 INCHES
INITIAL WATER IN LAYER MATERIALS 704.288 INCHES
TOTAL INITIAL WATER 704.288 INCHES

I

I

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
AMARILLO TEXAS

35.23 DEGREES

STATION LATITUDE

MAXIMUM LEAF AREA INDEX = 0.00

START OF GROWING SEASON (JULIAN DATE) = 95

END OF GROWING SEASON (JULIAN DATE) = 303
EVAPORATIVE ZONE DEPTH = 10.0 INCHES
AVERAGE ANNUAL WIND SPEED = 13.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 55.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 57.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 57.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOCR AMARILLO TEXAS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
0.46 0.57 0.87 1.08 2.79 3.50
2.70 2.95 1.72 1.39 0.58 0.49

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
35.40 39.60 46.40 56.50 65.50 74.90
78.60 77.00 69.70 59.20 45.40 38.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS
AND STATION LATITUDE =  35.23 DEGREES

hkkkkdhhdkhkdkkhkkdkhhkhkdhdhdhhhhdhkdhkhbdhdhhdhdkhdrhkhhdhhhhhhkhkhkhhhkhddrhhhdhhdhhdhhhbhhhrhdhhdhkhkk
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MONTHLY TOTALS

(IN INCHES)

FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH
LAYER 10

0.36
3.07

0.000
0.000

0.361
2.806

0.0000
0.0000

0.0000
0.0000

0.33 1.
3.27 0.
0.000 0.
0.000 0.
0.273 1.
3.542 0.
0.0000 O.
0.0000 O.
0.0000 O.
0.0000 O.

54
70

000
000

198
563

0000
0000

0000
0000

0.04 0.
1.89 0.
0.000 0.
0.000 0.
0.581 0.
2.655 0.
0.0000 O.

0.0000 O.

0.0000 O.
0.0000 O.

17 1.45

96 0.87

000 0.000
000 0.000
391 0.670
644 0.563
0000 0.0000

0000 0.0000

0000 0.0000
0000 0.0000

DAILY HEADS

AVERAGE DAILY HEAD ON
TOP OF LAYER 9

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 9

0.000
0.000

0.000
0.000

0.000 0.
0.000 0.
0.000 0.
0.000 0.

(INCHES)
000 0.000 0.
000 0.000 0.
000 0.000 0
000 0.000 0.

000 0.000
000 0.000
.000 0.000
000 0.000

khkkdkhkdhdhdhdhhhkhhhkhhhhkdkddhhddhddhhhhdhdrrrkrrhdrhbhhkhbhhhhhhhkhhdhhkkdh ko khkhkkdhdkkkhdhkhkdkhkk

khkkkhkkkhdhkhkhhkdkdhddhhkdhhhhhhdhhhhhkhhhkhkhkhkhkhhkhhkhhkhkhhdbhkdhhhbdkdrhhhhhkhhkdhhhkhhdkhhkdhkddkhkhhhkkhk

ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER
PERC./LEAKAGE THROUGH LAYER 10

AVG. HEAD ON TOP OF LAYER 9

8

14.245

0.0000

0.000000

0.0000

CU. FEET
53542.504
0.000
51710.055
0.0060
0.000

96.58
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CHANGE IN WATER STORAGE 0.505 1832.281 3.42

SOIL WATER AT START OF YEAR 704.288 2556565.250
SOIL WATER AT END OF YEAR 704.793 2558397.500
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.166 0.00

dodk ok ok gk ok ok ke k ok ok sk sk ok ke ok ok sk sk sk ke sk ok de ke kg ke ok Sk ek ks ok etk sk sk ok sk sk ok sk ok ok Sk ok Sk sk Sk ok ok ok ke ok e sk ok ok ok ok ke ok e ok ke ok

Ak kkhkkdhkhkhkkdkhkkkhhkhkhkhhdhhhdhdkrhdhhhdhhdhdhhkhhhhdhhhhhdhhkhkhhhhkkdkdhhhkhkkdkdhkhkhhkhkhkhhhkkdhkdhhkhkhdkdk

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 0.36 0.33 1.54 0.04 0.17 1.45
3.07 3.27 0.70 1.89 0.%6 0.97
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000

o

STD. DEVIATIONS

EVAPOTRANSPIRATION
TOTALS 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 8

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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o
o

STD. DEVIATIONS 0.0000 0.0000 .0000 .0000 .0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

(e

PERCOLATION/LEAKAGE THROUGH LAYER 10

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0000 0.0000 0.0000 0.06000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

dhkkkhkkhkdkhkhkkhkhhkhkhkhhkhkhkhkhdhdhdhhdhhhddhddkrhhdhdbrrdhhddhhkdhhdhhkhhdkhddbrrkbdhhkd ok drdhxx
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
T moms cu. FEET PERCENT
PRECIPTTATION 1475 ( 0.000)  53582.5  100.00

RUNOFF 0.000 ( 0.0000) 0.00 0.000

EVAPOTRANSPIRATION 14.245 { 0.0000) 51710.05 96.578

LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000
FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.006000
LAYER 10

AVERAGE HEAD ON TOP 0.000 ( 0.000)

OF LAYER 8

CHANGE IN WATER STORAGE 0.505 ( 0.0000) 1832.28 3.422

dkkkdkkdhkhkkkkhkhkhkkokkdhkhhkdhdhkhkhkhkhkdhhkddhhkkdhkhdkhhhkdhhhhhhdhhhhdhhhkdkhhkhkhkkkhkhdhhkkhkkhkdkdkhkhdkk
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 1
A N
PRECIPITATION Co.es 3484.800
RUNOFF 0.000 0.0000
DRAINAGE COLLECTED FROM LAYER 8 0.00000 0.00000
PERCOLATION/LEAKAGE THROUGH LAYER 10 0.000000 0.00000
AVERAGE HEAD ON TCP OF LAYER 8 0.000
MAXIMUM HEAD ON TOP OF LAYER 9 0.000

LOCATION OF MAXIMUM HEAD IN LAYER 8

(DISTANCE FROM DRAIN) 0.0 FEET
SNOW WATER 0.15 545.6433
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3478
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1519

**%* Maximum heads are computed using McEnroe's equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas

ASCE Journal of Environmental Engineering
Vol. 1189, No. 2, March 1993, pp. 262-270.

dkhdhhkdhkdhhkhkdkhdkhbhkdkhhhhdhdbdkdbhdhbdhdhdhdhhbdbhhhhbhhhhhkdhkhhkbhkhhkhhhkdhdhhhhrhdhbhbbdhhkdhhkkhdhhkkkhhkk
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FINAL WATER STORAGE AT END OF YEAR 1

LAYER (INCHES) (VOL/VOL)
1 1.7784 0.2964
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2 34.0880 0.2841

3 34.7903 0.2899
4 521.9999%9 0.2900
5 34.8240 0.2902
6 639.7200 0.2905
7 7.4400 0.3100
8 0.0020 0.0100
9 0.0000 0.0000
10 0.1500 0.7500
SNOW WATER 0.000

hkkkkkkhkkkhkk bk khhkhkhkhhhhkdhhhkkdkkhkhhkkhkhhkhdkhhkhkdrhdhkdkkdkdhkhkhkhhdhkhdrhhkdkhkdkkhdrhrkdhdhdkrx
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* % * %

* % * %

* % HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE **
** HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) *x
*x DEVELOPED BY ENVIRONMENTAL LABORATORY **
** USAE WATERWAYS EXPERIMENT STATION *x
*x FOR USEPA RISK REDUCTION ENGINEERING LABORATORY **
* % * %
* % * %

hkkhkdkkhkhkhhkhhkdhhdhbhhhkdhdhhkhdkhkhhdhhkkbhkhhhhhhdhhhhbhhkhdhhdhdhdhhhhdhhhhdhhhdhhhkhhkrdhhhkdhbhhkhkhkkrs
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PRECIPITATION DATA FILE: C:\MYDOCU~1I\LANDFI~1\HELP3\Amarillo\AMYR1.D4
TEMPERATURE DATA FILE: C:\MYDOCU~1\LANDFI~I\HELP3\Amarillo\AMYR1.D7
SOLAR RADIATION DATA FILE: C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR1.D13
EVAPOTRANSPIRATION DATA: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D1l1
SOIL AND DESIGN DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR21.D10
OUTPUT DATA FILE: C:\MYDOCU~1\LANDFI~I\HELP3\Amarillo\AMYR21.0UT
TIME: 18:30 DATE: 9/ 1/2005

dhkkhkhkhkkkdkhhkdkhhkhhkhkkhdhhkhhhhdhkhkdhhhhhhkkhdhhddhdhddhhhhdhkhhkdhkdhkhkhhdhhhkhkdhhhkdhkdhkhkdkdkkhkkhdhkkx

TITLE: Amarillo Year 21, Alternate Liner with Intermediate Cover

dhhkhkhkhkhkhkhkhhkhhkhkkkhhkhhdhhhkdhdrhhkdhdhhkhhdhhhdhdhhkhhhkhhhkdhkkhkdhhddkhhkhhkdhkhdkhdhkdkhkkkdkdkhdkddk

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11
THICKNESS = 6.00 INCHES
POROSITY = 0.4640 VOL/VOL
FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.639999998000E-04 CM/SEC
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TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2%20 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2850 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

I

LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2%20 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2841 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E~-02 CM/SEC

]

i

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 1920.00 INCHES
POROSITY = 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL

0.0770 VOL/VOL
0.2900 VOL/VOL
0.100000005000E~-02 CM/SEC

WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

LAYER 5

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES

POROSITY = 0.6710 VOL/VOL
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FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2902 VOL/VOL

EFFECTIVE SAT. HYD. COND. = (.100000005000E-02 CM/SEC

[

LAYER 6

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 240.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2%20 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2905 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 24.00 INCHES
POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.639999998000E~04 CM/SEC

1]

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL

0.0050 VOL/VOL
0.0100 VOL/VOL

WILTING POINT
INITIAL SOIL WATER CONTENT

EFFECTIVE SAT. HYD. COND. = 10.0000000000 CM/SEC

SLOPE = 2.00 PERCENT

DRAINAGE LENGTH = 700.0 FEET
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LAYER 9

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY 0.0000 VOL/VOL
WILTING POINT 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD

1

i

TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 17
THICKNESS = 0.20 INCHES
POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY 0.7470 VOL/VOL
WILTING POINT 0.4000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.7500 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.300000003000E-08 CM/SEC

1]

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNCOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #11 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND
A SLOPE LENGTH OF 700. FEET.

SCS RUNOFF CURVE NUMBER = 94.30

FRACTION OF AREA ALLOWING RUNOFF 0.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE 1.000 ACRES
EVAPORATIVE ZONE DEPTH 10.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE 3.000 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE 5.468 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE 1.430 1INCHES
INITIAL SNOW WATER 0.000 INCHES
INITIAL WATER IN LAYER MATERIALS 739.088 INCHES
TOTAL INITIAL WATER 739.088 INCHES

[

i

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

AMARILLO TEXAS
STATION LATITUDE = 35.23 DEGREES
MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 95
END OF GROWING SEASON (JULIAN DATE) = 303

EVAPORATIVE ZONE DEPTH = 10.0 INCHES

AVERAGE ANNUAL WIND SPEED = 13.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 55.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 57.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 57.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
0.46 6.57 0.87 1.08 2.79 3.50
2.70 2.95 1.72 1.39 0.58 0.49

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
35.40 39.60 46.40 56.50 65.50 74.90
78.60 77.00 69.70 59.20 45.40 38.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS
AND STATION LATITUDE = 35.23 DEGREES
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MONTHLY TOTALS

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH
LAYER 10

(IN INCHES) FOR YEAR

0.36
3.07

0.000
0.000

0.361
2.806

0.0000
0.0000

0.0000
0.0000

0.33 1.54
3.27 0.70

0.000 0.000
0.000 0.000

0.273 1.198
3.542 0.563

0.0000 0.0000
0.0000 0.0000

0.0000 0.0000
0.0000 0.0000C

0.04 0.
1.89 0.
0.000 0.
0.000 0.
0.581 0.
2.655 0.
0.0000 O.
0.0000 0.
0.0000 O.
0.0000 O.

17
96

000
000

391
644

000
000

000
000

1.45
0.97

0.000
0.000

0.670
0.563

0 0.0000
0 0.0000

0 0.0000
0 0.0000

DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON
TOP OF LAYER 9

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 9

0.000
0.000

0.000
0.000

0.000 0.000
0.000 0.000

0.000 0.000
0.000 0.000

0.000 0.
0.000 0.
0.000 0.
0.000 0.

000
000

000
000

0.000
0.000

0.000
0.000

dhkkhkkdhkkkhhhkhhkdhhhkhkhhkhkhhhhkhhkhkhhdhdrhrhhkhkhhbhdhhdhkhhhbdhhhhhhddbdddhhhhkhhdhdhdhddhhhbhhkk

khkhkhkhkhkhkdhkhkhkhkhkddhdhhhkddddddhhhhbhhkdbhbhhhbhhhhbhbhhkdhhhhbdhdhdhbdbdbkdkddrhkhdhhkhkkdhkbdhkhkhhkhdk ki

ANNUAL TOTALS FOR YEAR 1

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER
PERC./LEAKAGE THROUGH LAYER 10

AVG. HEAD ON TOP OF LAYER 9

8

14.245

0.0000

0.000000

0.0000

CU. FEET
53542.504
0.000
51710.055
0.000
0.000

96.58
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CHANGE IN WATER STORAGE 0.505 1832.281 3.42

SOIL WATER AT START OF YEAR 739.088 2682889.250
SOIL WATER AT END OF YEAR 739.593 2684721.500
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 0.166 0.00

Gk kkhkhkhhkkhkhk Ak hkdkhhhkkhhhdhhkkkhkhkhkbhkhkhhhkhkhhdhkhdhdhdhhhhhddrdkhhkhdkdhkhkhdrhkdhkhkhhkhhrkdhhrix

kkkkhkkhkhkdhhhkkhkhdkhkhk ok kdkkkkhk sk kb k ok ko k ok ok ok gk o ok ok ok sk gk ok & o ok ok ok ok sk ko ok o ok o ke ok ok ok ke ok ke ok ok ok ok ke ok

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 0.36 0.33 1.54 0.04 0.17 1.45
3.07 3.27 0.70 1.89 0.96 0.97
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATIONS 0.000 0.000 0.0060 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 8

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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o

STD. DEVIATIONS 0.0000 0.0000 .0000 .0000 .0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

(@]
o

PERCOLATION/LEAKAGE THROUGH LAYER 10

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0000 0.0000 0.0000 0.0000 .0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o
o

STD. DEVIATIONS 0.0000 0.0000 0.0000 .0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

dhkhkkhkhhkhkhhhkhhkhrhkhkhhkdhkrhhkhhhhhdrhhkhhkdhkhkhdbhhdhhhkdhhkdbhkhrrbhhhkdhrhkhkhkhddhkdhhkhhkdhhkddhdhkhkhi

khk Ak hkkkkkhkkhkdkhkdhhhdhhhkhkhkhhh bk hkhkhkhhkdhhdkhhkdhkkhhbdhhkdhhhkdhhkdhhhbrdhdhhhhhhkhkhhhkhddhdhkkhhkdkhkhrd

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
T wemss CU. FEET  PERCENT
PRECIPTTATION 1475 ( 0.000)  53542.5  100.00
RUNOFF 0.000 { 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 14.245 ( 0.0000) 51710.05 96.578
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 10
AVERAGE HEAD ON TOP 0.000 ¢ 0.000)

OF LAYER 9

CHANGE IN WATER STORAGE 0.505 ( 0.0000) 1832.28 3.422

hhkkkkkdkkkhhhkhkdrhhkhdhhkdhkhkbkhkdbhkdkdhhdkdhdhkhdhhkhhdhhkhhdhhkhdhhdhhdhhhrdbhkhhdhhhkhhkdhkhkd
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 1
T memes) (e P
PRECIPTTATTON 0.9  3484.800
RUNOFF 0.000 0.0000
DRAINAGE COLLECTED FROM LAYER 8 0.00000 0.00000
PERCOLATION/LEAKAGE THROUGH LAYER 10 0.000000 0.00000

AVERAGE HEAD ON TOP OF LAYER 9 0.000
MAXIMUM HEAD ON TOP OF LAYER 9 0.000
LOCATION OF MAXIMUM HEAD IN LAYER 8
(DISTANCE FROM DRAIN) 0.0 FEET
SNOW WATER 0.15 545.6433
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3478
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1519

***  Maximum heads are computed using McEnroe's equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas

ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

khkkhkhkhkhkhkhhkhhhhhhkdhhkdhkhkhhhkhkbhkhhhkhhkhkhkkhkhhhhkhdhhkdhhkhkhbhhhkdhdhkhkbhbhbdhkhbhkhbhkhkhhrhbhkhkhkkhkhkhkkhdk
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FINAL WATER STORAGE AT END OF YEAR 1

LAYER (INCHES) (VOL/VOL)
1 1.7784 0.2964
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2 34.0880 0.2841

3 34.7903 0.2899
4 556.7989 0.2900
5 34.8240 0.2902
6 69.7200 0.2905
7 7.4400 0.3100
8 0.0020 0.0100
9 0.0000 0.0000
10 0.1500 0.7500
SNOW WATER 0.000

dkhkkkhkhkhkhkhhkdkhhhkhkhkhkhhkhkhkhkdhdhkhkhkhkkdhhhkkhkhkbkhhkhkdhhddhdhdrdhdkhkdhhbhdrbdrkrkhdkhkdhhkhrh bk hhhxr
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* % * %

* * * %

** HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE **
** HELP MODEL VERSION 3.07 (1 NOVEMBER 1897) *H
** DEVELOPED BY ENVIRONMENTAL LABORATORY ol
** USAE WATERWAYS EXPERIMENT STATION *
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY * ok

* * * %

* % * %
ok hkkkdhhhkhkhkhkdkdkkkhkkhhkdkhkhkhhkdkkhdkkhkhkhdkhkkkhhhkhdkdkdhkhkhhhdhhhkdkkkdrkhhhhdrhhdxkhkkhkkk

khkkhkhkhhohdhhkhkhhkhkhhhhkhhkhkhhhkdhkhkrkhkhkkhhkhhhdhkrhkrbhhkhkhhdhhdhhhdhkdhrdhdhhhhhdhdrkrdhdbhkt

PRECIPITATION DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D4
TEMPERATURE DATA FILE: C:\MYDOCU~1\LANDFI~1\BEELP3\Amarillo\AMYR1.D7
SOLAR RADIATION DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR1.D13
EVAPOTRANSPIRATION DATA: C:\MYDOCU~I\LANDFI~1\HELP3\2Amarillo\AMYR1.D11
SOIL AND DESIGN DATA FILE: C:\MYDOCU~I\LANDFI~1\HELP3\Amarillo\AMYR22.D10
OUTPUT DATA FILE: C:\MYDOCU~1\LANDFI~1\HELP3\Amarillo\AMYR22.0UT
TIME: 18:57 DATE: 9/20/2005

ddkdekkdkhkhkhkhkhhkdhdkkkhkhhkokkokkkkkkhkkhkdkkkhkhkdkhhkhkhkdhhkdhdhdhhdkhhdkhkhkhkhhhkkdkhkkdhkkhhdkdhhkhdhkhhd

TITLE: BAmarillo Year 22, Alternate Liner with Intermediate Cover

dkkkdkkkhkhkdkhhkkkdkdhhkhkhhkhhdhokkbkkhkhkhhdhhkhkkkdkhkhkhhhkhhdhkdhkhhkdkhdhkdhdhhkkhhkhkkhkk Ak xkdhkdhkx

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER
WERE SPECIFIED BY THE USER.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 6.00 INCHES
POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.639999998000E~-04 CM/SEC
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LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 54.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2%20 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2850 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

LAYER '3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2841 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 2040.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.23%00 VOL/VOL
" EFFECTIVE SAT. HYD. COND. = 0.100000005000E~02 CM/SEC

]

LAYER 5

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES

POROSITY = 0.6710 VOL/VOL
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FIELD CAPACITY = 0.2%20 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2902 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 240.00 INCHES
POROSITY = 0.6710 VOL/VOL

FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2305 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 11

THICKNESS = 24.00 INCHES
POROSITY = 0.4640 VOL/VOL

FIELD CAPACITY 0.3100 VOL/VOL
WILTING POINT 0.1870 VOL/VOL
INITIAL SOIL WATER CONTENT 0.3100 VOL/VOL
EFFECTIVE SAT. HYD. COND. = (0.639999998000E-04 CM/SEC

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 20

THICKNESS = 0.20 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL

0.0050 VOL/VOL

INITIAL SOIL WATER CONTENT 0.0100 VOL/VOL
EFFECTIVE SAT. HYD. COND. 10.0000000000 CM/SEC
SLOPE = 2.00 PERCENT

DRAINAGE LENGTH 700.0 FEET

WILTING POINT

]
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TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES

POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL

0.0000 VOL/VOL
0.199993996000E-12 CM/SEC

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY 4.00 HOLES/ACRE
FML INSTALLATION DEFECTS 4.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD

TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 17
THICKNESS = 0.20 INCHES
POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY 0.7470 VOL/VOL
WILTING POINT 0.4000 VOL/VOL
INITIAL SOIL WATER CONTENT 0.7500 VOL/VOL
EFFECTIVE SAT. HYD. COND. = (.300000003000E-08 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #11 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND
A SLOPE LENGTH OF 700. FEET.

SCS RUNOFF CURVE NUMBER = 94.30

FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT

AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES

EVAPORATIVE ZONE DEPTH = 10.0 INCHES

INITIAL WATER IN EVAPORATIVE ZONE = 3.000 INCHES

UPPER LIMIT OF EVAPORATIVE STORAGE = 5.468 INCHES

LOWER LIMIT OF EVAPORATIVE STORAGE = 1.430 INCHES

INITIAL SNOW WATER = 0.000 INCHES

INITIAL WATER IN LAYER MATERIALS = 755.078 INCHES

TOTAL INITIAL WATER = 755.078 INCHES

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR
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EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

AMARILLO TEXAS
STATION LATITUDE = 35.23 DEGREES
MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 95
END OF GROWING SEASON (JULIAN DATE) = 303
EVAPORATIVE ZONE DEPTH = 10.0 INCHES
AVERAGE ANNUAL WIND SPEED = 13.70 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 55.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 57.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 57.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/RUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
0.4¢6 0.57 0.87 1.08 2.79 3.50
2.70 2.95 1.72 1.39 0.58 0.49

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARTLLO TEXAS

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
35.40 39.60 46.40 56.50 65.50 74.90
78.60 77.00 69.70 59.20 45.40 38.30

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR AMARILLO TEXAS
AND STATION LATITUDE = 35.23 DEGREES

hhkkkkkkhkhkdhkkhkhkhkhkhhkhkkhkhhhdkhkddhhkkhhhhkhhkdhhkhhkdhdhhkhkhkhkdhhkhkhkhhkdhkrhbhbhbbhdkhhkrrdhkhkdhhkdkhkkrdk

City of Amarillo — Part ITI, Att. 15, App. 15A 212 HDR Engineering, Inc.
Landfill Permit Amendment Application December 2005
Version 0



MONTHLY TOTALS

(IN INCHES)

FOR YEAR

PRECIPITATION

RUNOFEF

EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH
LAYER 10

0.36
3.07

0.000
0.000

0.361
2.806

0.0000
0.0000

0.0000
0.0000

.33
.27

w o

o

.000
0.000

0.273
3.542

0.0000
0.0000

0.0000
0.0000

17
96

000
000

381
644

0000
0000

0000
00060

.45
.97

.000
.000

.670
.563

.0000
.0000

.0000
.0000

DAILY HEADS

AVERAGE DAILY HEAD ON
TOP OF LAYER 9

STD. DEVIATION OF DAILY
HEAD ON TOP OF LAYER 9

0.000
0.000

0.000
0.000

0.000
0.000

0.000
0.000

1.54 0.04 0.
0.70 1.89 0.
0.000 0.000 0.
0.000 0.000 0.
1.198 0.581 0.
0.563 2.655 0.
0.0000 0.0000 O.
0.0000 0.00060 O.
0.0000 0.0000 O.
0.0000 0.0000 O.
(INCHES)
0.000 0.000 0.
0.000 0.000 0.
0.000 0.000 0
0.000 0.000 0.

000
000

.000

000

.000
.000

.000
.000

dhkkhkhkdhhhkkhhkkhkkhkdhhhdrhkhhhrhdhdhhkdbhhkhkdhhhdhkhhbdhkrhhhkdhhhhbhhkdkhhhhhkdkhkdhdhhdhdhkhkkx
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ANNUAL TOTALS FOR YEAR

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

DRAINAGE COLLECTED FROM LAYER
PERC./LEAKAGE THROUGH LAYER 10

AVG. HEAD ON TOP OF LAYER 9

8

14.245

0.0000

0.000000

0.0000

CU. FEET
53542.504
0.000
51710.055
0.000
0.000

96.58

.00

.00
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CHANGE IN WATER STORAGE 0.505 1832.503 3.42

SOIL WATER AT START OF YEAR 755.078 2740933.000
SOIL WATER AT END OF YEAR 755.583 2742765.500
SNOW WATER AT START OF YEAR 0.000 0.000 0.00
SNOW WATER AT END OF YEAR 0.000 0.000 0.00
ANNUAL WATER BUDGET BALANCE 0.0000 -0.055 0.00

khkhhkhkdkdkrhhkhdhhkhkhkkhhkhhhdhhhhhkdhdhkhhhhkdhdhkdhhdhdh kbbb hdhddhrhdhhbhdrhhkhkhkhkdkdkdhkhhkdhhkrhkhhkhkhkhkh
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 1

PRECIPITATION
TOTALS 0.36 0.33 1.54 0.04 0.17 1.45
3.07 3.27 0.70 1.89 0.96 0.97
STD. DEVIATIONS 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
RUNOFF
TOTALS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION
TOTALS 0.361 0.273 1.198 0.581 0.391 0.670
2.806 3.542 0.563 2.655 0.644 0.563
STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000

LATERAL DRAINAGE COLLECTED FROM LAYER 8

.

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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(@]
O

STD. DEVIATIONS 0.0000 0.0000 .0000 .0000 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

o

PERCOLATION/LEAKAGE THROUGH LAYER 10

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.00600 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0000 0.0000 0.0000 .0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

()

(@

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 1
T emss cu. FEET  pERCENT
PRECIPTTATION 1475 ( 0.000)  53542.5  100.00
RUNOFF 0.000 { 0.0000) 0.00 0.000
EVAPOTRANSPIRATION 14.245 ( 0.0000) 51710.05 96.578
LATERAL DRAINAGE COLLECTED 0.00000 ( 0.00000) 0.000 0.00000

FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.000 0.00000
LAYER 10
AVERAGE HEAD ON TOP 0.000 ¢ 0.000)

OF LAYER 9

CHANGE IN WATER STORAGE 0.505 ( 0.0000) 1832.50 3.423

Fodkok ok gk ok ok ok ok ok sk ok Kk ok ok ok ke sk ket