This spreadsheet calculates total soil concentrations (ug/kg) based on soil vapor concentrations in ppbv
The shaded values are used as input concentrations for VLEACH

Bulk Density (kg/L)
Porosity (-)

Volumetric Water Content (-)
Fraction of Organic Carbon (-)

13
0.40
0.15

0.001

SDMS DOCID# 1136269

INPUT
ouTPUt |

1,1-DCE 1,1,1-TCA TCTFA 1,1-DCA PCE TCE 1,2-DCP
Molecular Weight (g/mole) 97 133 187.38 99 166 131 113
Koe (k) 65 152 160 30 364 126 27
Ky (atm*m */mole) 0.52 0.0057
K, at 20°C (-) 0.870 0.560 21.62 0.237 0.545 0.300 0.096
Concentration
Soil Vapor Total Soil
ug/L ual/kg Equations:
1,1-DCE
0.00 Henry's Law Constant (K,) Unit Conversion
KHdimensionless = ((KH)(]-OB))/(RT)
Where:
1,1,1-TCA Khdimensionless = Henry's Law Constant (-)
0.0 Ky = Henry's Law Constant (atm*m®mole)
R = Universal Gas Constant (0.08206 L*atm/mole*°K)
T = Temperature in Degrees Kelvin (293.15 °K)
Soil Vapor Concentration Unit Conversion
TCTFA
0.00 Cyygr = ((PPDV)(MW)(10))/(RT)
Where:
Cy,gn = total soil vapor concentration (ug/L)
ppbv = total soil vapor concentration (ppbv)
1,1-DCA MW = molecular weight (g/mole)
0.00 R = Universal Gas Constant (0.08206 L*atm/mole*°K)
T = Temperature in Degrees Kelvin (293.15 °K)
Calculation of Total Soil Concentration from Total Soil-Vapor Concentration
PCE Cr= (((Kp)(Pp)/Ku) + (Buw/Kn) + (67 - 6,))(C.))/Pb
0.00
Where:
C: = total soil concentration (ug/kg)
Cy = total soil vapor concentration (ug/L)




TCE

0.00

1,2-DCP

0.00

Kp = soil-water partitioning distribution coefficent=(K,.)(f,c) [L/kg]
Py, = bulk density (kg/L)

Ky = Henry's Law Constant (-)

6., = volumetric water content (-)

0 = total porosity (-)

Koc = organic carbon partition coefficient (L/kg)

foc = fraction organic carbon (-)



This spreadsheet calculates total soil concentrations (ug/kg) based on soil vapor concentrations in ppbv
The shaded values are used as input concentrations for VLEACH

Bulk Density (kg/L) 15
Porosity (-) 0.30
Volumetric Water Content (-) 0.15
Fraction of Organic Carbon (-) 0.001
1,1-DCE 1,1,1-TCA TCTFA 1,1-DCA PCE TCE 1,2-DCP
Molecular Weight (g/mole) 97 133 187.38 99 166 131 113
Koe (k) 65 152 160 30 364 126 27
Ky (atm*m ®/mole) 0.52 0.0057
K, at 20°C (-) 0.870 0.560 21.62 0.237 0.545 0.300 0.096
Concentration
Soil Vapor Total Soil
ug/L ual/kg Equations:
1,1-DCE INPUT
0.00 Henry's Law Constant (K,) Unit Conversion OUTPUL |
KHdimensionless = ((KH)(]-OB))/(RT)
Where:
1,1,1-TCA Khdimensionless = Henry's Law Constant (-)
0.0 Ky = Henry's Law Constant (atm*m®mole)
R = Universal Gas Constant (0.08206 L*atm/mole*°K)
T = Temperature in Degrees Kelvin (293.15 °K)
Soil Vapor Concentration Unit Conversion
TCTFA
0.00 Cyygr = ((PPDV)(MW)(10))/(RT)
Where:
Cy,gn = total soil vapor concentration (ug/L)
ppbv = total soil vapor concentration (ppbv)
1,1-DCA MW = molecular weight (g/mole)
0.00 R = Universal Gas Constant (0.08206 L*atm/mole*°K)
T = Temperature in Degrees Kelvin (293.15 °K)
Calculation of Total Soil Concentration from Total Soil-Vapor Concentration
PCE Cr= (((Kp)(Pp)/Ku) + (Buw/Kn) + (67 - 6,))(C.))/Pb
0.00
Where:
C: = total soil concentration (ug/kg)
Cy = total soil vapor concentration (ug/L)




TCE

0.00

1,2-DCP

0.00

Kp = soil-water partitioning distribution coefficent=(K,.)(f,c) [L/kg]
Py, = bulk density (kg/L)

Ky = Henry's Law Constant (-)

6., = volumetric water content (-)

0 = total porosity (-)

Koc = organic carbon partition coefficient (L/kg)

foc = fraction organic carbon (-)



This spreadsheet calculates total soil concentrations (ug/kg) based on soil vapor concentrations in ppbv
The shaded values are used as input concentrations for VLEACH

Bulk Density (kg/L)
Porosity (-)

Volumetric Water Content (-)
Fraction of Organic Carbon (-)

15
0.30
0.15

0.001

INPUT
ouTPUt |

1,1-DCE 1,1,1-TCA TCTFA 1,1-DCA PCE TCE 1,2-DCP
Molecular Weight (g/mole) 97 133 187.38 99 166 131 113
Koe (k) 65 152 160 30 364 126 27
Ky (atm*m */mole) 0.52 0.0057
K, at 20°C (-) 0.870 0.560 21.62 0.237 0.545 0.300 0.096
Concentration
Soil Vapor Total Soil
ug/L ual/kg Equations:
1,1-DCE
0.00 Henry's Law Constant (K,) Unit Conversion
KHdimensionless = ((KH)(]-OB))/(RT)
Where:
1,1,1-TCA Khdimensionless = Henry's Law Constant (-)
0.0 Ky = Henry's Law Constant (atm*m®mole)
R = Universal Gas Constant (0.08206 L*atm/mole*°K)
T = Temperature in Degrees Kelvin (293.15 °K)
Soil Vapor Concentration Unit Conversion
TCTFA
0.00000 Cuygi = ((PPBV)(MW)(10°))/(RT)
Where:
Cy,gn = total soil vapor concentration (ug/L)
ppbv = total soil vapor concentration (ppbv)
1,1-DCA MW = molecular weight (g/mole)
0.00 R = Universal Gas Constant (0.08206 L*atm/mole*°K)
T = Temperature in Degrees Kelvin (293.15 °K)
Calculation of Total Soil Concentration from Total Soil-Vapor Concentration
PCE Cr= (((Kp)(Pp)/Ku) + (Buw/Kn) + (67 - 6,))(C.))/Pb
0.00
Where:
C: = total soil concentration (ug/kg)
Cy = total soil vapor concentration (ug/L)




TCE

0.00

1,2-DCP

0.00

Kp = soil-water partitioning distribution coefficent=(K,.)(f,c) [L/kg]
Py, = bulk density (kg/L)

Ky = Henry's Law Constant (-)

6., = volumetric water content (-)

0 = total porosity (-)

Koc = organic carbon partition coefficient (L/kg)

foc = fraction organic carbon (-)



This spreadsheet calculates total soil concentrations (ug/kg) based on soil vapor concentrations in ppbv
The shaded values are used as input concentrations for VLEACH

Bulk Density (kg/L)
Porosity (-)

Volumetric Water Content (-)
Fraction of Organic Carbon (-)

1.3
0.30
0.19

0.001

1,1,2,2-PCA cis-1,2-DCE Benzene Chloroform PCE TCE Vinyl Chloride
Molecular Weight (g/mole) 167.86 96.94 78.11 165.85 131.4 62.5
Koe (k) 79 29 57 300 94 11
Ky (atm*m */mole) 3.72E-04 0.005 0.005 0.017 0.011 0.084
K, at 20°C (-) 0.015 0.208 0.208 0.707 0.457 3.492
Concentration
Soil Vapor Total Soil
ppbv ug/L ua/kg Equations:
1,1,2,2-PCA
0-10 ft bgs 40.3 0.28 412 Henry's Law Constant (Ky) Unit Conversion
10-15 ft bgs 4.9 0.03 0.50
15-35 ft bgs 3.3 0.02 0.34 Kigimensiontess = (Ku)(L0%))/(RT)
35-41 ft bgs 137 0.96 14.0
Where:
cis-1,2-DCE Khdimensionless = Henry's Law Constant (-)
0-10 ft bgs 5590 22.53 20.9 Ky = Henry's Law Constant (atm*m®mole)
10-15 ft bgs 486 1.96 1.82 R = Universal Gas Constant (0.08206 L*atm/mole*°K)
15-35 ft bgs 323 1.30 1.21 T = Temperature in Degrees Kelvin (293.15 °K)
35-41 ft bgs 14800 59.64 55.3
Soil Vapor Concentration Unit Conversion
Benzene
0-10 ft bgs 40.3 0.13 0.14 Cyugn = ((pPbV)(MW)(103))/(RT)
10-15 ft bgs 8.6 0.03 0.03
15-35 ft bgs 3.3 0.01 0.01 Where:
35-41 ft bgs 137 0.44 0.47 Cy,gn = total soil vapor concentration (ug/L)
ppbv = total soil vapor concentration (ppbv)
Chloroform MW = molecular weight (g/mole)
0-10 ft bgs 40.3 0.20 0.26 R = Universal Gas Constant (0.08206 L*atm/mole*°K)
10-15 ft bgs 8.3 0.04 0.05 T = Temperature in Degrees Kelvin (293.15 °K)
15-35 ft bgs 3.3 0.02 0.02
35-41 ft bgs 137 0.68 0.88 Calculation of Total Soil Concentration from Total Soil-Vapor Concentration
PCE Cr= (((Kp)(Pp)/Ku) + (6uw/Kn) + (61 - 6,))(C.))/Pb
0-10 ft bgs 40.3 0.28 0.20
10-15 ft bgs 26.3 0.18 0.13 Where:
15-35 ft bgs 26.3 0.18 0.13 C: = total soil concentration (ug/kg)
35-41 ft bgs 137 0.94 0.68 Cy = total soil vapor concentration (ug/L)




TCE

0-10 ft bgs 687 3.75 2.29
10-15 ft bgs 340 1.86 1.13
15-35 ft bgs 361 1.97 1.20
35-41 ft bgs 7300 39.87 243
Vinyl Chloride

0-10 ft bgs 40.3 0.10 0.01
10-15 ft bgs 6.1 0.02 0.002
15-35 ft bgs 11.6 0.03 0.004
35-41 ft bgs 315 0.82 0.11

Kp = soil-water partitioning distribution coefficent=(K,.)(f,c) [L/kg]
Py, = bulk density (kg/L)

Ky = Henry's Law Constant (-)

6., = volumetric water content (-)

0 = total porosity (-)

Koc = organic carbon partition coefficient (L/kg)

foc = fraction organic carbon (-)



VLEACH Preprocessor

This spreadsheet calculates total soil concentrations (ug/kg) based on soil vapor concentrations in ppbv

The shaded values are used as input concentrations for VLEACH

Bulk Density (kg/L) 1.43
Porosity (-) 0.30
Volumetric Water Content (-) 0.19
Fraction of Organic Carbon (-) 0.001
1,1,2,2-PCA | cis-1,2-DCE | Benzene | Chloroform PCE TCE Vinyl Chloride
Molecular Weight (g/mole) 167.86 96.94 78.11 119.39 165.85 131.4 62.5
Koc i) 79 29 57 56 300 94 11
Ky (atm*m 2/mole) 3.72E-04 0.005 0.005 0.004 0.017 0.011 0.084
K at 20°C (-) 0.015 0.208 0.208 0.166 0.707 0.457 3.492
Concentration
Soil Vapor Total Soil
ppbv ug/L unal/kg Equations:
1,1,2,2-PCA
0-10 ft bgs 40.3 0.28 3.87 Henry's Law Constant (K,,) Unit Conversion
10-15 ft bgs 4.9 0.03 0.47 |
15-35 ft bgs 3.3 0.02 0.32 Kigimensioniess = (Ki)(L0*))/(RT)
35-41 ft bgs 137 0.96 13.2
Where:
cis-1,2-DCE Khdimensionless = Henry's Law Constant (-)
0-10 ft bgs 5590 22.53 19.3 Ky = Henry's Law Constant (atm*m®mole)
10-15 ft bgs 486 1.96 1.68 R = Universal Gas Constant (0.08206 L*atm/mole*°K)
15-35 ft bgs 323 1.30 1.11 T = Temperature in Degrees Kelvin (293.15 °K)
35-41 ft bgs 14800 59.64 51.0 |
Soil Vapor Concentration Unit Conversion
Benzene |
0-10 ft bgs 40.3 0.13 0.13 Cyygi = ((PPBV)(MW)(10°%))/(RT)
10-15 ft bgs 8.6 0.03 0.03
15-35 ft bgs 3.3 0.01 0.01 Where:
35-41 ft bgs 137 0.44 0.44 Cy,g1 = total soil vapor concentration (ug/L)
ppbv = total soil vapor concentration (ppbv)
Chloroform MW = molecular weight (g/mole)
0-10 ft bgs 40.3 0.20 0.24 R = Universal Gas Constant (0.08206 L*atm/mole*°K)
10-15 ft bgs 8.3 0.04 0.05 T = Temperature in Degrees Kelvin (293.15 °K)
15-35 ft bgs 3.3 0.02 0.02 |
35-41 ft bgs 137 0.68 0.82 Calculation of Total Soil Concentration from Total Soil-Vapor Con
|
PCE Cr = (((Kp)(Py)/Kp) + (B4/Kp) + (67 - 6,))(C,))/Pb
0-10 ft bgs 40.3 0.28 0.19
10-15 ft bgs 26.3 0.18 0.13 Where:
15-35 ft bgs 26.3 0.18 0.13 C; = total soil concentration (ug/kg)
35-41 ft bgs 137 0.94 0.65 Cy = total soil vapor concentration (ug/L)
Kp = soil-water partitioning distribution coefficent=(K,.)(f,.) [L/kg]
TCE Py, = bulk density (kg/L)
0-10 ft bgs 687 3.75 2.15 Ky = Henry's Law Constant (-)
10-15 ft bgs 340 1.86 1.06 0,, = volumetric water content (-)
15-35 ft bgs 361 1.97 1.13 0 = total porosity (-)
35-41 ft bgs 7300 39.87 22.9 Koc = organic carbon partition coefficient (L/kg)
f,c = fraction organic carbon (-)
Vinyl Chloride
0-10 ft bgs 40.3 0.10 0.01
10-15 ft bgs 6.1 0.02 0.002
15-35 ft bgs 11.6 0.03 0.004
35-41 ft bgs 315 0.82 0.10
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