



































Chesapeake State L-2

Chesapeake Energy Corporation

Buckeye, Lea County, New Mexico

Multimed Model Input and Output (With Liner)

MODEL INPUT AND OUTPUT MODEL RANGE
INPUT PARAMETERS Minimum | Maximum
Unsaturated Zone Flow Parameters
Depth of Unsaturated Zone m 46 feet imi 0.000000001 None
Hydraulic Conductivity cm/hr 2 fi/day 1 0.00000000001 10,000
Unsaturated Zone Porosity fraction 0.05  fraction 0.000000001 (.92
Residual Water Content fraction 0.01 fraction : 0.000000001 1
Unsaturated Zone Transport
Thickness of Layer m 46 feet 0.000006001 MNone
Percent of Organic Matter % 2.6 % 0 100
Bulk Density glem® 1.35  glom® 0.01 5
Biological Decay Coefficient 1iyr 0 1iyr 0 None
Aquifer Parameters
Aquifer Porosity fraction 0.25  fraction 0.000000001 0.99
Bulk Density glom® 1.35  glom® 0,01 5
Aquifer Thickness m 15 ft 0.000000001 100,000
Hydraulic Conductivity miyr 2 ft/day 0.0000001 100,000,000
Hydraulic Gradient m/m 0.004 m/m 0.00000001 None
QOrganic Carbon Content fraction [ 0.00315 fraction 0.000001 1
Temperature of Aquifer C 144 °C 0.00000001 None
pH 6.2 0.3 4
x-distance Radial Distance from
Site o Receplor m 1 m 1 Nane
Source Parameters
Infiitration Rate from the Facilily m/yr 0.05 inlyr .0 =24 0,0000000001 { 10,000,000,000
Area of Waste Disposai Unit m’ 52,650 ft° 0.01 None
l.ength Scale of Facility m 270 feet 0.¢00000001 | 10,000,000,000
Width Scale of Facility m 195  feet 0.000000001 | 10,000,000,000
Recharge Rate into the Plume miyr 0 infyr 0 10,000,000,000
Duration of Pulse yr 7,000 yr : : 0.000000001 None
Initial Concentration at Landfill  mgiL 5,040 mgil e B0400 Mo 0 None
Additional Parameters
Method Galssie Gaussian | Patch
Name of Chemical Specified Chloride
MODEL OUTPUT

Final Concentration at Landfill mg/l 1800 hmgll

Concentration at Landfili

MODEL

Time







Chesapeake State L-2

Chesapeake Energy Corporation
Buckeye, Lea County, New Mexico
Multimed Model Input and Output (Without Liner)

MODEL INPUT AND QUTPUT MODEL RANGE
INPUT PARAMETERS Minimum | Maximum
Unsaturated Zone Flow Parameters
Depth of Unsaturated Zone m 46 feet w1400 m = 0.000600001 Nong
Hydraulic Conductivity cm/fhr 2 ft/day + 2,84 iemihr:- | 6,00000000001 10,000
Unsaturated Zone Porosity fraction 0.05 fraction (105 - fraction s 0.000000001 0.99
Residual Water Conient fraction 0.1 fraction - 0.010: - fraction ;| 0.000000001 1
Unsaturated Zone Transport Paramelers
Thickness of Layer m 45 feet 2437 m o 0.000000001 Noene
Percent of Organic Matter Yo 26 Yo R B 0 100
Bulk Density gicm® 135 glem® <7135 glom® - 0.01 5
Biological Decay Coefficient hyr 0 1hyr 0 0 None
Aquifer Parameters
Aquifer Porosity fraction 0.25 fraction -0.25° fraction| 0.000000001 0.99
Bulk Density glcm’ 1.35  glem® 4350 glom® 0.01 5
Aquifer Thickness m 15 it S48 m oo 0,000000001 100,000
Hydraulic Conductivity miyr 2 ft/day 223 miyr 0.6000001 100,000,000
Hydraulic Gradient mim 0.006  mim -0.606 mim- 1 0.000C0001 None
Organic Carbon Content fraction | 0.00315 fraction 000315 fraction 0.00C0001 1
Temperature of Aquifer °C 144 °C S44:4 00 °C b 0,00000601 None
pH 6.2 B2 0.3 14
x-distance Radial Distance from S
Site to Recepior m 1 m S5 1 None
Source Parameters
Infiltration Rate from the Facility m/yr 150 infyr :0.0381 ~miyr - | 0.00000000C1 | 10,000,000,600
Area of Waste Disposal Unit m” 52,650 ft° 4891 M 0.01 Naone
Length Scale of Facility m 270 feet S 82,3 m: 0.000000001 | 10,000,000,000
Width Scale of Facility m 195 feet 594 -m 0.000000001 | 10,000,000,000
Recharge Rate into the Plume  miyr 0 infyr S0 o miyr 0 10,000,000,000
Duration of Pulse yr 2,000 yr 2000 - yr- 0.000000001 None
Initial Concentration at Landfill  mg/L 5,040 mg/l. -~ 5,040 mgiL 0 None
Additional Parametfers
Method Gaussian Gaussian | Patch
Namae of Chemical Specified Chioride
MODEL OUTPUT
Conceniration at Landfill mg/ll | 4404 mgil- -1 - 11000.0 yr -
MODEL QUTPUT
Concentration at Landfill S0 mgll Time 1.0 yr
0 gl 2.0 oy
Qs mgll CRB ey
137 omglb o B30 yr
4,807 mgll - Q.0 oy
2,700 - mglt =200 Coyr R
3,229 - mg/l 40,0y :
3,360 - mg/L 50,0y
4,018 mgfl 1000 0yp
4,349 . omgil 50,0y
24,380 gl 200,0 Ty
4,397 - omgfl. 2500 oyp e
4,401 g/l 3000 sy o
w4403 gL s C400.0 oyr
SEAAQA gl "B00.0 - yr i
44047 g/l 1,000.0 :yr:-







TABLE 6-2. DESCRIPTIVE STATISTICS FOR SATURATED HYDRAULIC CONDUCTIVITY

{cm hr-1)
Hydraulic Conductivity (Ks)*
Soil Type X s Ccv n
Clay™ 0.2 0.42 210.3 114
Clay Loam 0.26 0.7 267.2 345
Loam 1.04 1.82 174.6 735
Loamy Sand 14.59 11.36 77.9 315
Silt 0.25 0.33 129.9 88
Silt Loam (.45 1.23 2751 1093
Silty Clay 0.02 0.1 453.3 126
Silty Clay Loam 0.07 0.19 288.7 592
Sand 29.7 15.6 524 246
Sandy Clay 0.12 0.28 2341 46
Sandy Clay Loam 1.31 2.74 208.6 214
Sandy Loam 4.42 5.83 127 1183

* n = Sample size, = Mean, s = Standard deviation, CV = Coefficient of

variation (percent)

** Agricultural soil, less than 60 percent clay

Sources: From Dean et al. {1988},
Qriginal reference Carsel and Parrish {1988).



TABLE 6-3. TOTAL POROSITY OF VARIOUS MATERIALS

No. of Arithmetic
Material Analyses  Range Mean
Igneous Rocks
Weathered granite 8 0.34-0.57 0.45
Weathered gabbro 4 0.42-0.45 0.43
Basalt 94 0.03-0.35 0.17
Sedimentary Materials
Sandstone 65 0.14-0.49 0.34
Siltstone 7 0.21-0.41 0.35
Sand {fine) 243 0.26-0.53 0.43
Sand (coarse) 26 0.31-0.46 0.39
Gravel (fine) 38 0.25-0.38 0.34
Gravel (coarse) 15 0.24-0.36 0.28
Silt 281 0.34-0.61 0.46
Clay 74 0.34-0.57 0.42
Limestione 74 0.07-0.56 0.3
Metamorphic Rocks
Schist 18 0.04-0.49 0.38

Sources: From Mercer et al. (1982},
McWhorter and Sunada (1977),
Original reference Morris and Johnson, (1967).



Sajurated water content is the maximum volumetric amount of water in the soif when ail pores are filled with water.
Very often it is assumed that saturated water content equals the porosity n . However, in many cases gS is smaller
than n due to the fact that small amounts of air will be trapped in very small pores. Residual water content can be
defined as the asymptote of the pF-curve when h gets very high negative values. Usually gR is very small - on the
order of 0.001--0.02 for coarse soils but gets as high values as 0.15..0.25 for heavy clay soils. Air entry point ha is

Soil texture. Fine-textured soils can hold much more organic matter than sandy soils for two reasons. First, clay
particles form electrochemical bonds that held organic compounds. Second, decompeosition occurs faster in well-
aerated sandy soils. A sandy loam rarely holds more than 2% crganic matter.

The recharge rate in this model is the net amount of water that percolates directly into the aguifer system outside of
the land disposal facility. The recharge is assumed to have no contamination and hence dilutes the groundwater
contaminant plume. The recharge rate into the plume can be calculated in a variety of ways. One possibility is to
use a model, such as HELP (Hydrologic Evaluation of Landfill Performance) {Schroeder et al., 1984), without any
engineering controls (leachate collection system or a liner) to simulate the water balance for natural cenditions.

The infiltration rate is the net amount of leachate that percolates into the aquifer system from a land disposal
facility. Because of the use of engineering controls and the presence of non-native porous materiais in the fandfill
facility, the infiltration rate will typically be different than the recharge rate. However, it can be estimated by similar

Most soiis contain 2-10 percent organic matter. The Importance of Soil Organic Matter: Key to Drought-Resistant
Soil and Sustained Food Production. hitp://www.fao.org



