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TABLE D.3
RESULTS OF WELL HEADSPACE ANALYSES

ESTCP: Vapor Intrusion Study

Altus Air Force Base, Altus, Oklahoma

GROUNDWATER
SERVICES, INC.

SAMPLE LOCATION: MW-4 MW-6 MW-8 MW-11 MW-12
SCREEN DEPTH (ft bgs): 12/19/2006 12/19/2006 12/19/2006 12/19/2006 12/19/2006
SAMPLE DATE: 3.5-45 5.5-6.5 3.5-45 5.5-6.5 3.5-4.5
COMPOUND ug/m3 ug/m3 ug/m3 | ug/m3 | ug/m3
Compounds of Interest
Acetone 140 330 100 74 98
Benzene 3.1 1.2 1.1 1.3 <0.19
Bromomethane <1 22 <0.65 <0.64 <0.64
2-Butanone (MEK) 46 66 9.5 10 17
Carbon Disulfide 3.4 3.2 <0.27 2.1 <0.27
Chloroethane <0.44 7 <0.27 <0.27 <0.27
Chloroform <0.37 35 <0.23 <0.22 <0.22
Chloromethane <0.22 19 <0.14 <0.13 <0.13
2-Hexanone 16 7.6 4 1.5 6.6
4-Methyl-2-pentanone <0.2 8.3 <0.12 <0.12 <0.12
m,p -Xylenes 34 <0.52 <0.52 <0.51 <0.51
0-Xylene 14 <0.29 <0.29 <0.29 <0.29
Tetrachloroethene (PCE) 81 120 38 25 43
Toluene 12 1.3 <0.24 1.9 <0.23
Trichloroethene (TCE) 5.9 560 <0.18 12 10
Trichlorofluoromethane <0.24 1.6 <0.15 <0.15 <0.15
Trichlorotrifluoroethane 76 59 6.3 4.2 2.3

NOTES:

1. Sample locations are presented on Figure D.1.
2. Samples were collected in 1L Summa canisters back filled with 600 ml nitrogen, and were analyzed by

Columbia Analytical Services, Simi Valley, California by method TO-15.

3. Detected analytes are presented in bold type.
4. <= Not detected at the detection limit shown.




GSI Job No. G-2882

Issued: 3/2/2007
Page 1 of 1

TABLE D.4

RESULTS OF SOIL-GAS ANALYSES
ESTCP: Vapor Intrusion Study

Altus Air Force Base, Altus, Oklahoma

GROUNDWATER
SERVICES, INC.

SAMPLE LOCATION: SG-4 SG-5 SG-6 SG-7 SG-8
SCREEN DEPTH (ft bgs): 4 1 2 3 4
SAMPLE DATE: 12/19/2006 12/19/2006 12/19/2006 12/19/2006 12/19/2006
COMPOUND [ ug/m3 [ ug/m3 [ ug/m3 [ ug/m3 [ ug/m3
Compounds of Interest
Acetone 85 120 79 66 72
Benzene <0.27 <0.18 <0.19 <0.19 1.2
2-Butanone (MEK) 28 22 19 11 13
Carbon Disulfide 5.7 2.1 1.7 2.2 35
Chloromethane <0.19 <0.13 1.2 <0.13 1.8
cis-1,2-Dichloroethene <0.23 <0.16 <0.17 <0.16 <0.17
1,1-Dichloroethene <0.2 <0.14 <0.15 <0.14 1.5
Ethylbenzene <0.34 <0.24 <0.25 <0.24 <0.25
2-Hexanone 9.2 3.1 3.8 3.9 3.5
m,p -Xylenes <0.72 <0.5 <0.52 <0.5 <0.53
o- Xylene <0.41 <0.28 <0.29 <0.28 <0.3
Tetrachloroethene (PCE) 87 4.1 19 33 40
Toluene <0.33 <0.23 <0.24 <0.23 <0.24
trans-1,2-Dichloroethene <0.33 <0.23 <0.24 <0.23 <0.24
Trichloroethene <0.25 <0.17 <0.18 <0.17 <0.18
1,1,1-Trichloroethane <0.14 <0.099 <0.1 <0.099 9.8
Trichlorofluoromethane 3.2 <0.14 <0.15 1.2 1.2
Trichlorotrifluoroethane 120 1.8 49 6.5 7
Vinyl Chloride <0.34 <0.24 <0.25 <0.24 <0.25
Duplicate
SAMPLE LOCATION: SG-8 SG-9 SG-10 SG-11 SG-12
SCREEN DEPTH (ft bgs): 4 1 2 3 4
SAMPLE DATE: 12/19/2006 12/19/2006 12/19/2006 12/19/2006 12/19/2006

COMPOUND | ug/m3 [ ug/m3 [ ug/m3 | ug/m3 [ ug/m3
Compounds of Interest
Acetone 100 82 <0.82 78 100
Benzene <0.19 <0.19 <0.2 <0.2 4.6
2-Butanone (MEK) 22 27 14 20 26
Carbon Disulfide 9 1.4 1.5 <0.28 15
Chloromethane <0.13 <0.14 <0.14 <0.14 <0.15
cis-1,2-Dichloroethene <0.17 <0.17 <0.18 <0.17 <0.19
1,1-Dichloroethene <0.14 <0.15 <0.15 <0.15 <0.16
Ethylbenzene <0.25 <0.25 <0.26 <0.26 6.5
2-Hexanone 6.2 6.3 2.3 4.6 5
m,p -Xylenes <0.51 <0.52 <0.54 <0.54 66
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GROUNDWATER
SERVICES, INC.
TABLE D.5
RESULTS OF SUB-SLAB ANALYSES
ESTCP: Vapor Intrusion Study
Altus Air Force Base, Altus, Oklahoma
SAMPLE LOCATION: SS-1 SS-2 SS-3
SAMPLE DATE: 12/19/2006 12/19/2006 12/19/2006

COMPOUND ug/m3 ug/m3 ug/m3
Compounds of Interest
Acetone 58 86 94
2-Butanone (MEK) 17 23 26
Carbon Disulfide 3.7 1.9 10
cis-1,2-Dichloroethene <0.17 <0.17 <0.18
trans-1,2-Dichloroethene <0.24 <0.24 <0.25
2-Hexanone 3.3 5.7 10
Tetrachloroethene (PCE) 480 540 33
Toluene <0.24 <0.24 1.4
Trichloroethene (TCE) 29 33 1.8
Trichlorofluoromethane 20 21 1.8
Trichlorotrifluoroethane 540 590 6
Vinyl Chloride <0.25 <0.26 <0.27
NOTES:

1. Sample locations are presented on Figure D.1.
2. Samples were collected in 1L Summa canisters back filled with 600 ml nitrogen, and were

analyzed by Columbia Analytical Services, Simi Valley, California by method TO-15.

3. Detected analytes are presented in bold type.
4. <= Not detected at the detection limit shown.
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TABLE D.6

RESULTS OF INDOOR AND AMBIENT AIR ANALYSES

ESTCP: Vapor Intrusion Study

Altus Air Force Base, Altus, Oklahoma

GROUNDWATER
SERVICES, INC.

DUPLICATE
SAMPLE LOCATION: Indoor 1 Indoor 2 Indoor 2 dup Indoor 3 Ambient 1 Ambient 2 Ambient 3

SAMPLE TYPE: Indoor air Indoor air Indoor air Indoor air Ambient air Ambient air Ambient air

SAMPLE DATE: 12/20/2006 12/20/2006 12/20/2006 12/20/2006 12/20/2006 12/20/2006 12/20/2006
COMPOUND ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3
Compounds of Interest
Benzene 0.71 0.75 0.77 0.8 0.73 0.72 0.77
1,1-Dichloroethene <0.0049 <0.0055 <0.0059 <0.0064 <0.0056 <0.0051 <0.0045
cis-1,2-Dichloroethene <0.0044 <0.0049 <0.0052 <0.0057 <0.005 <0.0046 <0.004
trans-1,2-Dichloroethene <0.0046 <0.0052 <0.0056 <0.006 <0.0053 <0.0049 <0.0043
Ethylbenzene 0.44 0.59 0.63 0.74 0.3 0.44 0.56
m,p-Xylenes 11 14 1.6 1.8 0.87 1.2 1.4
o-Xylene 0.42 0.51 0.55 0.7 0.33 0.45 0.52
Tetrachloroethene (PCE) 0.36 0.63 0.59 0.28 0.14 0.15 0.21
Toluene 4.1 6.7 7.6 7 2.4 4.1 6.4
Trichloroethene (TCE) 0.1 0.18 0.18 0.12 0.047 0.056 0.087
Vinyl Chloride <0.0026 <0.0029 <0.0031 <0.0034 <0.003 <0.0027 <0.0024
NOTES:
1. Sample locations are presented on Figure D.1.

2. Samples were analyzed by Columbia Analytical Services, Simi Valley, California by method TO-15 SIM.
3. Detected analytes are presented in bold type.
4

. < = not detected at detection limit shown.
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Tedlar Tracer gas samples

TABLE D.7
RESULTS OF SULFUR HEXAFLUORIDE TRACER GAS ANALYSES

ESTCP: Vapor Intrusion Study

Altus Air Force Base, Altus, Oklahoma

GROUNDWATER
SERVICES, INC.

SAMPLE LOCATION: Indoor 1 Indoor 2 Indoor 3 Indoor 4 Indoor 5
SAMPLE DATE:| 12/19/2006 12/19/2006 12/19/2006 12/19/2006 12/19/2006
SAMPLE TIME: 8:20 AM 8:22 AM 8:24 AM 8:26 AM 8:28 AM
COMPOUND ppmv ppmv ppmv ppmv ppmv
Compounds of Interest
Sulfur Hexafluoride (SF6) | 2.9 [ 4.1 10 | 3.4 3.7
24 hr composite samples Duplicate
SAMPLE LOCATION: Indoor 1 Indoor 2 Indoor 2 Indoor 3
SAMPLE DATE:| 12/19/2006 12/19/2006 12/19/2006 12/19/2006
SAMPLE TIME: 8:15 AM 8:15 AM 8:15 AM 8:15 AM
COMPOUND ppmv ppmv ppmv ppmv
Compounds of Interest
Sulfur Hexafluoride (SF6) | 5.9 [ 5.7 5.4 | 13
Duplicate
SAMPLE LOCATION: SS-1 SS-2 SS-2 SS-3
SAMPLE DATE:| 12/19/2006 12/19/2006 12/19/2006 12/19/2006
SAMPLE TIME: 8:45 AM 9:05 AM 8:55 AM 9:15 AM
COMPOUND ppmv ppmv ppmv ppmv
Compounds of Interest
Sulfur Hexafluoride (SF6) | 0.095 | 0.22 0.076 [ 0.31
SAMPLE LOCATION: SG-9 SG-10 SG-11 SG-12
SAMPLE DATE:| 12/16/2006 12/16/2006 12/16/2006 12/16/2006
SAMPLE TIME: 10:01 AM 10:07 AM 10:10 AM 10:15 AM
COMPOUND ppmv ppmv ppmv ppmv
Compounds of Interest
Sulfur Hexafluoride (SF6) | 0.71 | 0.2 0.12 [ 0.28
Soil Gas Analysis Leak Tracer Duplicate
SAMPLE LOCATION: SG-4 SG-5 SG-6 SG-7 SG-8 SG-8
SAMPLE DATE:| 12/19/2006 12/19/2006 12/19/2006 12/19/2006 12/19/2006 12/19/2006
SAMPLE TIME: 11:15 AM 12:30 AM 12:35 AM 12:40 AM 12:45 AM 12:50 AM
[comPOUND ppmv ppmv ppmv ppmv ppmv ppmv

[ramnaiinde Af Intaract
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TABLE D.8
RESULTS OF RADON ANALYSES
ESTCP: Vapor Intrusion Study
Altus Air Force Base, Altus, Oklahoma
SAMPLE LOCATION: SG-5 SG-6 SG-7 SG-8 SG-9 SG-10 SG-11
SAMPLE DATE:| 12/19/2006 12/19/2006 12/19/2006 12/19/2006 12/19/2006 12/19/2006 12/19/20
SAMPLE TIME: 12:30 12:35 12:40 12:45 10:01 10:07 10:10
COLLECT/COUNT IN: 58/31 61/33 B13/32 58/31 61/33 Z13/31 SC6/33
VOLUME (cc): 20 20 20 20 20 40 40
CELL dpm/L: 806 1651 1930 1957 894 2371 2502
COMPOUND pCi/L pCi/lL pCi/L pCi/L pCi/L pCi/lL pCi/L
Compound of Interest
Radon 363 744 869 881 403 [ 1068 [ 1127
Duplicate Duplicate
SAMPLE LOCATION: SS-1 SS-1 SS-2 SS-3 SS-3
SAMPLE DATE:| 12/19/2006 12/19/2006 12/19/2006 12/19/2006 12/19/2006
SAMPLE TIME: 8:45 8:45 9:05 9:15 9:15
COLLECT/COUNT IN: 58/31 60/32 61/33 Z13/31 SC6/33
VOLUME (cc): 20 40 20 40 40
CELL dpm/L: 2066 2224 2105 430 427
COMPOUND pCi/L pCi/lL pCi/L pCi/L pCi/L
Compound of Interest
Radon 931 1002 948 194 192
Duplicate
SAMPLE LOCATION: Ambient Ambient Indoor-1 Indoor-2 Indoor-3
SAMPLE DATE:| 12/19/2006 12/19/2006 12/19/2006 12/19/2006 12/19/2006
SAMPLE TIME: 9:28 9:28 9:30 9:32 9:33
COLLECT/COUNT IN: 81/31 81/31 82/33 82/33 82/33
VOLUME (cc): 120 120 120 120 120
CELL dpm/L: 0.6 0.7 1.5 2 1.9
COMPOUND pCi/L pCi/L pCi/L pCi/L pCi/L
Compound of Interest
Radon 0.3 0.3 0.7 0.9 0.9
NOTES:

1. Sample locations are presented on Figure D.1.

2. Uncertainty for a single analysis is 5% or 0.1 pCi/L, whichever is larger (high activity samples).

3. Radon samples were analyzed by Doug Hammond, University of Southern California.
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GROUNDWATER
SERVICES, INC.
TABLE D.9
STATIC WATER LEVEL MEASUREMENTS
ESTCP Vapor Intrusion Study
Altus Air Force Base
Altus, Oklahoma
3/21/2005 3/23/2005 7/10/2006 12/19/2006
Installed Total  Depth to Depth to Depth to
Well No. Depth Water Water Water Depth to Water
ft, bgs ft, bgs ft, bgs ft, bgs ft, bgs
MW-1 10.5 DRY 10.30 6.45 7.50
MW-2 8.5 DRY DRY 6.45 6.8
MW-3 6.5 6.40 DRY 6.21 5.86
MW-4 4.5 DRY DRY DRY 4.28
MW-5 10.5 5.70 6.20 7.88 7.73
MW-6 6.5 6.20 6.30 DRY DRY
MW-7 8.5 5.70 6.10 7.89 7.55
MW-8 4.5 DRY DRY DRY DRY
MW-9 10.5 9.50 10.00 7.6 7.65
MW-10 8.5 DRY DRY 7.61 7.4
MW-11 6.5 DRY DRY DRY DRY
MW-12 4.5 DRY DRY DRY DRY
WL-436 16.3 6.55 nm 8.6 8.2
WL-437 16.3 5.30 nm 7.2 6.45
WL-643 14.4 5.40 nm 7.81 7.36
NOTES:

1. Sample locations are presented on Figure D.1.

2. bgs = below ground surface
nm = not measured
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GROUNDWATER
SERVICES, INC.

TABLE D.10
RESULTS OF SULFUR HEXAFLUORIDE LEAK TRACER ANALYSES
ESTCP: Vapor Intrusion Study

Altus Air Force Base, Altus, Oklahoma

Building 418
Sample Location Tracer Used Result ug/m3 Result ppbV % Leakage
Indoor 1 No 35,907 5,900 NA
Indoor 2 No 34,690 5,700 NA
Indoor 2 Dup No 32,864 5,400 NA
Indoor 3 No 79,118 13,000 NA
SG-4 Yes 11,563,400 1,900,000 3.85%
SG-5 Yes 9,738 1,600 0.00%
SG-6 Yes 2,008 330 0.00%
SG-7 Yes 1,217 200 0.00%
SG-8 Yes 913 150 0.00%
SG-8 Dup Yes 1,156 190 0.00%
SG-9 No 4,321 710 NA
SG-10 No 1,217 200 NA
SG-11 No 730 120 NA
SG-12 No 1,704 280 NA
SS-1 No 578 95 NA
SS-2 No 1,339 220 NA
SS-2 Dup No 463 76 NA
SS-3 No 1,887 310 NA
HS-4 Yes 45,036,400 7,400,000 15.01%
HS-6 Yes 243,440 40,000 0.08%
HS-8 Yes 1,217 200 0.00%
HS-11 Yes 31,647 5,200 0.01%
HS-12 Yes 6,086 1,000 0.00%

NOTES:

1. Sample locations are presented on Figure D.1.

2. % leakage = SF6 concentration / 300,000,000

3. Samples were analyzed by Columbia Analytical Services, Simi Valley, California.
4. ND = not detected. N/A = not applicable (no leak tracer used).
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TABLE D.11
RESULTS OF GROUNDWATER ANALYSES
ESTCP: Vapor Intrusion Study

Altus Air Force Base, Altus, Oklahoma

GROUNDWATER
SERVICES, INC.

DUPLICATE DUPLICATE
SAMPLE LOCATION: MW-1* MW-2 MW-3* MW-5 MW-5 MW-7 MW-9 MW-10 MW-10 WL-436 WL-437 WL-643 Trip Blank Field Blank
SCREEN INTERVAL (ft BGS):| 9.5-10.5 7.5-8.5 5.5-6.5 9.5-10.5 9.5-10.5 7.5-8.5 9.5-10.5 7.5-8.5 7.5-8.5 6.3-16.3 6.3-16.3 4.4-14.4 NA NA
SAMPLE TYPE:| Groundwater | Groundwater | Groundwater | Groundwater | Groundwater | Groundwater | Groundwater [ Groundwater | Groundwater | Groundwater | Groundwater | Groundwater | Groundwater | Groundwater
SAMPLE DATE: 12/19/06 12/19/06 12/19/06 12/19/06 12/19/06 12/19/06 12/19/06 12/19/06 12/19/06 12/19/06 12/19/06 12/19/06 12/19/06 12/19/06
COMPOUND mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Compounds of Interest
Acetone <0.00087 <0.00087 0.0175 <0.00087 <0.00087 <0.00087 0.00361 0.0471 0.0456 <0.00087 <0.00087 <0.00087 <0.00087 <0.00087
Benzene <0.00038 <0.00038 <0.00038 <0.00038 <0.00038 <0.00038 <0.00038 <0.00038 <0.00038 <0.00038 <0.00038 <0.00038 <0.00038 <0.00038
Bromodichloromethane <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042
Bromoform <0.00065 <0.00065 <0.00065 <0.00065 <0.00065 <0.00065 <0.00065 <0.00065 <0.00065 <0.00065 <0.00065 <0.00065 <0.00065 <0.00065
Bromomethane <0.00021 <0.00021 <0.00021 <0.00021 <0.00021 <0.00021 <0.00021 <0.00021 <0.00021 <0.00021 <0.00021 <0.00021 <0.00021 <0.00021
Carbon Disulfide <0.00047 <0.00047 <0.00047 <0.00047 <0.00047 <0.00047 <0.00047 <0.00047 <0.00047 <0.00047 <0.00047 <0.00047 <0.00047 <0.00047
Carbon Tetrachloride <0.00027 <0.00027 <0.00027 <0.00027 <0.00027 <0.00027 <0.00027 <0.00027 <0.00027 <0.00027 <0.00027 <0.00027 <0.00027 <0.00027
Chlorobenzene <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003
Chloroethane <0.00059 <0.00059 <0.00059 <0.00059 <0.00059 <0.00059 <0.00059 <0.00059 <0.00059 <0.00059 <0.00059 <0.00059 <0.00059 <0.00059
Chloroform <0.00028 <0.00028 <0.00028 <0.00028 <0.00028 <0.00028 <0.00028 <0.00028 <0.00028 <0.00028 <0.00028 <0.00028 <0.00028 <0.00028
Chloromethane <0.00047 <0.00047 <0.00047 <0.00047 <0.00047 <0.00047 <0.00047 <0.00047 <0.00047 <0.00047 <0.00047 <0.00047 <0.00047 <0.00047
Dibromochloromethane <0.00032 <0.00032 <0.00032 <0.00032 <0.00032 <0.00032 <0.00032 <0.00032 <0.00032 <0.00032 <0.00032 <0.00032 <0.00032 <0.00032
1,1-Dichloroethane <0.00044 <0.00044 <0.00044 <0.00044 <0.00044 <0.00044 <0.00044 <0.00044 <0.00044 <0.00044 <0.00044 <0.00044 <0.00044 <0.00044
1,2-Dichloroethane <0.00047 <0.00047 <0.00047 <0.00047 <0.00047 <0.00047 0.00179 <0.00047 <0.00047 <0.00047 <0.00047 <0.00047 <0.00047 <0.00047
1,1-Dichloroethene <0.00033 <0.00033 <0.00033 <0.00033 <0.00033 <0.00033 <0.00033 <0.00033 <0.00033 <0.00033 <0.00033 <0.00033 <0.00033 <0.00033
cis-1,2-Dichloroethene <0.00038 0.00108 <0.00038 0.0186 0.02 0.00906 0.0122 0.00178 0.00176 0.00525 <0.00038 <0.00038 <0.00038 <0.00038
trans-1,2-Dichloroethene <0.00031 <0.00031 <0.00031 0.00237 0.00258 0.00436 <0.00031 <0.00031 <0.00031 <0.00031 <0.00031 <0.00031 <0.00031 <0.00031
1,2-Dichloroethene (total) <0.00067 0.00108 <0.00067 0.021 0.0226 0.0134 0.0122 0.00178 0.00176 0.00525 <0.00067 <0.00067 <0.00067 <0.00067
1,2-Dichloropropane <0.00039 <0.00039 <0.00039 <0.00039 <0.00039 <0.00039 <0.00039 <0.00039 <0.00039 <0.00039 <0.00039 <0.00039 <0.00039 <0.00039
cis-1,3-Dichloropropene <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042
trans-1,3-Dichloropropene <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
Ethylbenzene <0.00037 <0.00037 <0.00037 <0.00037 <0.00037 <0.00037 <0.00037 <0.00037 <0.00037 <0.00037 <0.00037 <0.00037 <0.00037 <0.00037
2-Hexanone <0.00075 <0.00075 <0.00075 <0.00075 <0.00075 <0.00075 <0.00075 <0.00075 <0.00075 <0.00075 <0.00075 <0.00075 <0.00075 <0.00075
Methylene Chloride <0.00056 <0.00056 <0.00056 <0.00056 <0.00056 <0.00056 <0.00056 <0.00056 <0.00056 <0.00056 <0.00056 <0.00056 <0.00056 <0.00056
Methyl Ethyl Ketone (2-Butanone) <0.00108 <0.00108 <0.00108 <0.00108 <0.00108 <0.00108 <0.00108 0.00607 0.00499 <0.00108 <0.00108 <0.00108 <0.00108 <0.00108
4-Methyl-2-pentanone (MIBK) <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006
Styrene <0.00034 <0.00034 <0.00034 <0.00034 <0.00034 <0.00034 <0.00034 <0.00034 <0.00034 <0.00034 <0.00034 <0.00034 <0.00034 <0.00034
1,1,2,2-Tetrachloroethane <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042 <0.00042
Tetrachloroethene (PCE) 0.00107 0.00263 <0.00042 0.00638 0.00525 0.00205 <0.00042 <0.00042 <0.00042 0.0039 <0.00042 0.00158 <0.00042 <0.00042
Toluene <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004
1,1,1-Trichloroethane <0.00028 <0.00028 <0.00028 <0.00028 <0.00028 <0.00028 <0.00028 <0.00028 <0.00028 <0.00028 <0.00028 <0.00028 <0.00028 <0.00028
1,1,2-Trichloroethane <0.00062 <0.00062 <0.00062 <0.00062 <0.00062 <0.00062 <0.00062 <0.00062 <0.00062 <0.00062 <0.00062 <0.00062 <0.00062 <0.00062
Trichloroethene (TCE) 0.00579 0.0112 0.00139 0.105 0.108 0.0352 0.00121 <0.00038 <0.00038 0.00837 0.00266 0.00698 <0.00038 <0.00038
Vinyl Chloride <0.00034 <0.00034 <0.00034 <0.00034 <0.00034 <0.00034 <0.00034 <0.00034 <0.00034 <0.00034 <0.00034 <0.00034 <0.00034 <0.00034
Xylenes (total) <0.00095 <0.00095 <0.00095 <0.00095 <0.00095 <0.00095 <0.00095 <0.00095 <0.00095 <0.00095 <0.00095 <0.00095 <0.00095 <0.00095

NOTES:

1. All groundwater samples were analyzed by Severn Trent Laboratories, Inc., Houston, Texas Method 8260B.

2. Screen intervals indicated for WL-436, and WL-437 are estimated based on knowledge of other wells in the area.
3. Detected analytes are presented inbold type.
4. < = not detected at detection limit shown. * = well did not recover after purge, sample collected before purging.
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TABLE D.12
RESULTS OF TO-15 ANALYSES
ESTCP: Vapor Intrusion Study

Altus Air Force Base, Altus, Oklahoma

GROUNDWATER
SERVICES, INC.

Duplicate
SAMPLE LOCATION: SG-4 SG-5 SG-6 SG-7 SG-8 SG-8 SG-9 SG-10 SG-11 SG-12
SAMPLE TYPE: Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas
SAMPLE DATE: 12/19/2006 12/19/2006 12/19/2006 12/19/2006 12/19/2006 12/19/2006 12/19/2006 12/19/2006 12/19/2006 12/19/2006

NG/SCREEN DEPTH (ft bgs): 4 1 2 3 4 4 1 2 3 4
COMPOUND | ug/m3 | ug/m3 | ug/m3 | ug/m3 | ug/m3 | ug/m3 | ug/m3 | ug/m3 | ug/m3 | ug/m3
Compounds of Interest
Acetone 85 120 79 66 72 100 82 <0.82 78 100
Benzene <0.27 <0.18 <0.19 <0.19 1.2 <0.19 <0.19 <0.2 <0.2 4.6
Bromodichloromethane <0.2 <0.14 <0.15 <0.14 <0.15 <0.14 <0.15 <0.15 <0.15 <0.16
Bromoform <0.44 <0.3 <0.32 <0.31 <0.32 <0.31 <0.32 <0.33 <0.33 <0.35
Bromomethane <0.89 <0.62 <0.64 <0.62 <0.65 <0.64 <0.65 <0.67 <0.66 <0.72
2-Butanone (MEK) 28 22 19 11 13 22 27 14 20 26
Carbon Disulfide 5.7 2.1 1.7 2.2 35 9 14 15 <0.28 15
Carbon Tetrachloride <0.25 <0.17 <0.18 <0.17 <0.18 <0.18 <0.18 <0.19 <0.19 <0.2
Chlorobenzene <0.39 <0.27 <0.28 <0.27 <0.29 <0.28 <0.29 <0.29 <0.29 <0.32
Chloroethane <0.38 <0.26 <0.27 <0.26 <0.27 <0.27 <0.27 <0.28 <0.28 <0.3
Chloroform <0.31 <0.22 <0.23 <0.22 <0.23 <0.22 <0.23 <0.23 <0.23 <0.25
Chloromethane <0.19 <0.13 1.2 <0.13 1.8 <0.13 <0.14 <0.14 <0.14 <0.15
1,2-Dibromoethane <0.39 <0.27 <0.28 <0.27 <0.29 <0.28 <0.29 <0.29 <0.29 <0.32
1,2-Dichlorobenzene <0.44 <0.3 <0.32 <0.31 <0.32 <0.31 <0.32 <0.33 <0.33 <0.35
1,3-Dichlorobenzene <0.41 <0.28 <0.29 <0.28 <0.3 <0.29 <0.3 <0.3 <0.3 <0.33
1,4-Dichlorobenzene <0.36 <0.25 <0.26 <0.25 <0.26 <0.26 <0.26 <0.27 <0.27 <0.29
1,1-Dichloroethane <0.22 <0.15 <0.16 <0.15 <0.16 <0.16 <0.16 <0.16 <0.16 <0.18
1,2-Dichloroethane <0.28 <0.19 <0.2 <0.2 <0.21 <0.2 <0.21 <0.21 <0.21 <0.23
1,1-Dichloroethene <0.2 <0.14 <0.15 <0.14 15 <0.14 <0.15 <0.15 <0.15 <0.16
cis-1,2-Dichloroethene <0.23 <0.16 <0.17 <0.16 <0.17 <0.17 <0.17 <0.18 <0.17 <0.19
trans-1,2-Dichloroethene <0.33 <0.23 <0.24 <0.23 <0.24 <0.23 <0.24 <0.25 <0.24 <0.26
1,2-Dichloropropane <0.22 <0.15 <0.16 <0.15 <0.16 <0.16 <0.16 <0.16 <0.16 <0.18
cis-1,3-Dichloropropene <0.27 <0.18 <0.19 <0.19 <0.19 <0.19 <0.19 <0.2 <0.2 <0.21
trans-1,3-Dichloropropene <0.19 <0.13 <0.14 <0.13 <0.14 <0.13 <0.14 <0.14 <0.14 <0.15
Dibromochloromethane <0.33 <0.23 <0.24 <0.23 <0.24 <0.23 <0.24 <0.25 <0.24 <0.26
Ethylbenzene <0.34 <0.24 <0.25 <0.24 <0.25 <0.25 <0.25 <0.26 <0.26 6.5
2-Hexanone 9.2 31 3.8 39 35 6.2 6.3 2.3 4.6 5
m,p -Xylenes <0.72 <0.5 <0.52 <0.5 <0.53 <0.51 <0.52 <0.54 <0.54 66
4-Methyl-2-pentanone <0.17 <0.12 <0.12 <0.12 <0.13 <0.12 <0.13 <0.13 <0.13 <0.14
Methyl tert-Butyl Ether <0.36 <0.25 <0.26 <0.25 <0.26 <0.26 <0.26 <0.27 <0.27 <0.29
Methylene chloride <0.34 <0.24 <0.25 <0.24 <0.25 <0.25 <0.25 <0.26 <0.26 <0.28
o0-Xylene <0.41 <0.28 <0.29 <0.28 <0.3 <0.29 <0.3 <0.3 <0.3 22
Styrene <0.27 <0.18 <0.19 <0.19 <0.19 <0.19 <0.19 <0.2 <0.2 <0.21
1,1,2,2-Tetrachloroethane <0.38 <0.26 <0.27 <0.26 <0.27 <0.27 <0.27 <0.28 <0.28 <0.3
Tetrachloroethene (PCE) 87 4.1 19 33 40 34 43 59 140 180
Toluene <0.33 <0.23 <0.24 <0.23 <0.24 <0.23 <0.24 <0.25 <0.24 33
1,1,1-Trichloroethane <0.14 <0.099 <0.1 <0.099 9.8 <0.1 <0.1 <0.11 15 <0.11
1,1,2-Trichloroethane <0.25 <0.17 <0.18 <0.17 <0.18 <0.18 <0.18 <0.19 <0.19 <0.2
Trichloroethene (TCE) <0.25 <0.17 <0.18 <0.17 <0.18 <0.18 <0.18 <0.19 12 16
Trichlorofluoromethane 3.2 <0.14 <0.15 12 1.2 <0.14 1.6 2 2.6 2.6
Trichlorotrifluoroethane 120 1.8 4.9 6.5 7 6.5 11 16 51 39
Vinyl Chloride <0.34 <0.24 <0.25 <0.24 <0.25 <0.25 <0.25 <0.26 <0.26 <0.28
NOTES:

1. Sample locations are presented on Figure D.1.

. Samples were collected in 1L Summa canisters back filled with 600 ml nitrogen, and were analyzed by Columbia Analytical Services, Simi Valley, California by method TO-15.

2
3. Detected analytes are presented in bold type.
4. <= Not detected at the detection limit shown.
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TABLE D.12 GROUNDWATER
RESULTS OF TO-15 ANALYSES SERVICES, INC.
ESTCP: Vapor Intrusion Study
Altus Air Force Base, Altus, Oklahoma
SAMPLE LOCATION: MW-4 MW-6 Mw-8 MW-11 MW-12 SS-1 SS-2 SS-3
SAMPLE TYPE: Headspace Headspace Headspace Headspace Headspace Sub Slab Sub Slab Sub Slab
SAMPLE DATE: 12/19/2006 12/19/2006 12/19/2006 12/19/2006 12/19/2006 12/19/2006 12/19/2006 12/19/2006

NG/SCREEN DEPTH (ft bgs): 3.5-4.5 5.5-6.5 3.5-4.5 5.5-6.5 3.5-4.5 0.5 0.5 0.5
COMPOUND | ug/m3 | ug/m3 [ ug/m3 [ ug/m3 | ug/m3 | ug/m3 ug/m3 ug/m3
Compounds of Interest
Chloromethane <0.22 19 <0.14 <0.13 <0.13 <0.14 <0.14 <0.15
Vinyl Chloride <0.4 <0.25 <0.25 <0.25 <0.25 <0.25 <0.26 <0.27
Bromomethane <1 22 <0.65 <0.64 <0.64 <0.66 <0.66 <0.69
Chloroethane <0.44 7 <0.27 <0.27 <0.27 <0.28 <0.28 <0.29
Acetone 140 330 100 74 98 58 86 94
Trichlorofluoromethane <0.24 1.6 <0.15 <0.15 <0.15 20 21 1.8
1,1-Dichloroethene <0.24 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.16
Methylene chloride <0.4 <0.25 <0.25 <0.25 <0.25 <0.25 <0.26 <0.27
Trichlorotrifluoroethane 76 59 6.3 4.2 2.3 540 590 6
Carbon Disulfide 3.4 3.2 <0.27 2.1 <0.27 3.7 1.9 10
trans-1,2-Dichloroethene <0.38 <0.24 <0.24 <0.23 <0.23 <0.24 <0.24 <0.25
1,1-Dichloroethane <0.26 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.17
Methy! tert-Butyl Ether <0.42 <0.26 <0.26 <0.26 <0.26 <0.26 <0.27 <0.28
2-Butanone (MEK) 46 66 9.5 10 17 17 23 26
cis-1,2-Dichloroethene <0.27 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.18
Chloroform <0.37 35 <0.23 <0.22 <0.22 <0.23 <0.23 <0.24
1,2-Dichloroethane <0.33 <0.2 <0.2 <0.2 <0.2 <0.21 <0.21 <0.22
1,1,1-Trichloroethane <0.17 <0.1 <0.1 <0.1 <0.1 <0.1 <0.11 <0.11
Benzene 3.1 1.2 11 1.3 <0.19 <0.2 <0.2 <0.21
Carbon Tetrachloride <0.29 <0.18 <0.18 <0.18 <0.18 <0.18 <0.19 <0.19
1,2-Dichloropropane <0.26 <0.16 <0.16 <0.16 <0.16 <0.16 <0.16 <0.17
Bromodichloromethane <0.24 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.16
Trichloroethene 5.9 560 <0.18 12 10 29 33 1.8
cis-1,3-Dichloropropene <0.31 <0.19 <0.19 <0.19 <0.19 <0.2 <0.2 <0.21
4-Methyl-2-pentanone <0.2 8.3 <0.12 <0.12 <0.12 <0.13 <0.13 <0.13
trans-1,3-Dichloropropene <0.22 <0.13 <0.14 <0.13 <0.13 <0.14 <0.14 <0.15
1,1,2-Trichloroethane <0.29 <0.18 <0.18 <0.18 <0.18 <0.18 <0.19 <0.19
Toluene 12 1.3 <0.24 1.9 <0.23 <0.24 <0.24 1.4
2-Hexanone 16 7.6 4 15 6.6 33 5.7 10
Dibromochloromethane <0.38 <0.24 <0.24 <0.23 <0.23 <0.24 <0.24 <0.25
1,2-Dibromoethane <0.46 <0.28 <0.28 <0.28 <0.28 <0.29 <0.29 <0.3
Tetrachloroethene 81 120 38 25 43 480 540 33
Chlorobenzene <0.46 <0.28 <0.28 <0.28 <0.28 <0.29 <0.29 <0.3
Ethylbenzene <0.4 <0.25 <0.25 <0.25 <0.25 <0.25 <0.26 <0.27
m,p-Xylenes 34 <0.52 <0.52 <0.51 <0.51 <0.53 <0.54 <0.56
Bromoform <0.51 <0.31 <0.32 <0.31 <0.31 <0.32 <0.33 <0.34
Styrene <0.31 <0.19 <0.19 <0.19 <0.19 <0.2 <0.2 <0.21
0-Xylene 14 <0.29 <0.29 <0.29 <0.29 <0.3 <0.3 <0.32
1,1,2,2-Tetrachloroethane <0.44 <0.27 <0.27 <0.27 <0.27 <0.28 <0.28 <0.29
1,3-Dichlorobenzene <0.48 <0.29 <0.29 <0.29 <0.29 <0.3 <0.3 <0.32
1,4-Dichlorobenzene <0.42 <0.26 <0.26 <0.26 <0.26 <0.26 <0.27 <0.28
1,2-Dichlorobenzene <0.51 <0.31 <0.32 <0.31 <0.31 <0.32 <0.33 <0.34
NOTES:

1. Sample locations are presented on Figure D.1.

. Samples were collected in 1L Summa canisters back filled with 600 ml nitrogen, and were analyzed by Columbia Analytical Services, Simi Valley, California by method TO-15.

2
3. Detected analytes are presented in bold type.
4. <= Not detected at the detection limit shown.



GSl Job No. G-2882
Issued: 3/2/2007 .’
Page 1 of 1

GROUNDWATER
SERVICES, INC,

TABLE D.13
RESULTS OF SOIL PERMEABILITY TESTING

ESTCP: Vapor Intrusion Study
Altus Air Force Base, Altus, Oklahoma

Cluster Sample | Air Flow Rate (Q) Vacuum (P) Slope Permeability
Location Point (L/min) | (cc/min) [ (in. H) | (in. H2O)| of Q vs. P (cm2)
Upgradient SG-4 0.35 350 4 54.4 1.7455053 1.19E-10
0.5 500 10.5 142.8
0.6 600 14.5 197.2
MW-4 1 1000 5 68 2.4108004 1.64E-10
12 1200 9 122.4
1.3 1300 14 190.4
Midgradient MW-11 3 3000 0.147 2 547.61905 9.81E-09
5 5000 0.37 5
8 8000 0.81 11
Downgradient SG-8 15 1500 0.15 2 445.53687 3.04E-08
25 2500 0.29 4
3.3 3300 0.44 6
3.7 3700 0.59 8
5 5000 0.81 11
8 8000 1.18 16
SG-6 3.6 3600 0.15 2 734.88372 5.01E-08
5 5000 0.22 3
9 9000 0.66 9
MW-8 3.2 3200 0.15 2 820 1.47E-08
5 5000 0.29 4
7 7000 0.44 6
8 8000 0.59 8
MW-6 1 1000 0.22 3 143.83202 2.58E-09
1.8 1800 0.44 6
2.7 2700 1 11
3.6 3600 1.25 17
5 5000 2.21 30

Parameter Values for Soil Permeability Calculations

Parameter Symbol | Value |Units Basis

Viscosity of air viscosity | 1.73E-04 |g/cm-s (poise) Literature (40 deg. F)

Length: Soil gas pt L 5.08 |cm Screen length for soil gas points (2 inches)

Length: Mont. Well L 30.48 [cm Screen length for monitoring well points (12 inches)
Diameter: Soil Gas D 1.6 cm Inside diameter for soil gas points

Diameter: Mont. Well D 3.2 cm Inside diameter for monitoring well points

Units Conversion 1.07E-06 From calculation methods sheet

L/D Term: Soil Gas 0.368579 Calculated (=L/D)

L/D Term: Well Pt 0.096779 Calculated (=L/D)
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ENVIRONMENTAL

Environmental Security Technology Certification Program
(ESTCP)

DETAILED FIELD INVESTIGATION OF VAPOR INTRUSION
PROCESSES

Appendix E

Example Calculations

E.1  Attenuation Factors

Calculation E.1.1A  Sub-Slab to Indoor Air Attenuation Factor (No Correction for Ambient
Air Concentration)

Calculation E.1.1B  Sub-Slab to Indoor Air Attenuation Factor (Corrected for Ambient Air
Concentration)

Calculation E.1.2 Estimated Indoor Air VOC Concentrations Due to Sub-Slab Vapor
Intrusion

Calculation E.1.3 Deep Soil Gas to Indoor Air Attenuation Factor

Calculation E.1.4 Groundwater to Indoor Air Attenuation Factor

E.2  Mass Flux

Calculation E.2.1 Lateral Mass Flux in Shallow Groundwater Under Demonstration
Building

Calculation E.2.2 Vertical Mass Flux Across Groundwater-Soil Gas Interface

Calculation E.2.3 Vertical Mass Flux in Soil Column Under Demonstration Building

Calculation E.2.4 Mass Flux Through Demonstration Building Foundation

E.3 Statistical Calculations
Calculation E.3.1 Standard Deviation

E.4  Other Calculations
Calculation E.4.1 Building Air Exchange Rate
Calculation E.4.2 Line Volume for Subsurface Sample Collection Methods

GSI Environmental Inc. Detailed Investigation of Vapor
ESTCP Project No. ER-0423 Intrusion Processes
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APPENDIX D: DATA EVALUATION CALCULATIONS

E.1ATTENUATION FACTORS

Calculation E.1.1A: Sub Slab to Indoor Air Attenuation Factor (No Correction for Ambient
Air Concentration)

— CIA
AFSS—IA ~ Cs
Where:
AFssia = Sub-slab to indoor air attenuation factor (unitless)
Ca = Average radon or TCE concentration in indoor air
(Average from Table 8 for radon ; Table 6 for TCE, PCE)
Css = Average radon concentration in sub-slab,

(Average from Table 8 for radon ; Table 5 for TCE, PCE)

Example Calculation: Slab Attenuation Factor Using Radon Data

— 083
AFSS—IA 702

AFssia=1.2x10°

Calculation Results: Sub-slab to Indoor Air Attenuation Factor

Average Sub-Slab Average I ndoor Attenuation
Compound Conc. (pCi/L) Conc. (pCi/L) Factor
Radon 702 0.83 0.0012
TCE 21 0.13 0.0062
PCE 348 0.42 0.0012

Note: For average concentration, all detected values were averaged for each location, then location concentrations
averaged to calculate overall average indoor or sub-slab concentration.
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APPENDIX D: DATA EVALUATION CALCULATIONS

Calculation E.1.1B: Sub Slab to Indoor Air Attenuation Factor (Corrected for Ambient Air
Concentration)

— CIA_CAA
AFSS—IA - Css

Where:
AFsgia = Sub-slab to indoor air attenuation factor (unitless)
Ca = Average radon or TCE concentration in indoor air

(Average from Table 8 for radon; Table 6 for TCE, PCE)
Can = Average radon or TCE concentration in ambient air

(Average from Table 8 for radon; Table 6 for TCE, PCE)
Css = Average radon concentration in sub-slab,

(Average from Table 8 for radon; Table 5 for TCE, PCE)

Example Calculation: Slab Attenuation Factor Using Radon Data

0.83-0.30
702

AFSS—IA

AFssa= 7.6 x 107

Calculation Results: Sub-slab to Indoor Air Attenuation Factor

Average Sub-  Average |ndoor Average
Slab Conc. Conc. (pCi/L or  Ambient Conc. Attenuation
Compound (pCi/L or ug/m® ug/m”) (pCi/L or ug/m®) Factor
Radon 702 0.83 0.3 0.00076
TCE 21 0.13 0.063 0.0033
PCE 348 0.42 0.17 0.00072

Note: For average concentration, all detected values were averaged for each location, then location concentrations

averaged to calculate overall average indoor or sub-slab concentration.

NC = Not calculated because ambient TCE concentration greater than indoor TCE concentration.
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APPENDIX D: DATA EVALUATION CALCULATIONS

Calculation E.1.2: Estimated Indoor Air VOC Concentrations Due to Sub-Slab Vapor
Intrusion

C|A = CSSXAFSS—IA

Where:
Cia = Estimated \VOC concentration in indoor air due to vapor intrusion (ug/m®)
Css = Average VOC concentration in sub-dlab,
(ug/m®, average value from Table 5, TO-15 results)
AFsgia = Sub-slab to indoor air attenuation factor for radon

(Uncorrected: 1.2 x 10°% Corrected for ambient: 7.6 x 10

Example Calculation: Estimated indoor TCE concentration

Cs = 21 ug/m®, average of sub-slab TCE measurements by TO-15 from Table 5

Cia = 21 ug/m® x 1.2x10°3

Cia = 0.025 ug/m®

Calculation Results: Estimated VOC Concentration in Indoor Air from Vapor Intrusion

Average Sub- Estimated I ndoor Measured

Compound Slab Conc. Conc. dueto VI Indoor Conc.
(ug/m®) (ug/m®) (ug/m®)

Using Radon AF Not Corrected for Ambient
TCE 21 0.025 0.13
PCE 348 0.41 0.42
Using Radon AF Corrected for Ambient
TCE 21 0.016 0.13
PCE 348 0.26 0.42

Note: Measured indoor TCE concentration is average from Table 6.
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APPENDIX D: DATA EVALUATION CALCULATIONS

Calculation E.1.3: Deep Soil Gasto Indoor Air Attenuation Factor

_ CIA
AFSG—|A T Cq
Where:
AFsc.ia = Deep soil gasto indoor air attenuation factor (unitless)
Csxs = VOC concentration in shallowest measured well headspace sample (ug/m®,
average, Table 4)
Ca = VOC concentration in Indoor Air from Vapor Intrusion

(ug/m3, see Calc. D.1.2)
Example Calculation: Deep Soil Gas to Indoor Air Attenuation Factor For TCE

Css = 5.5 ug/m®

— 0.025
AFSG— IA. 7 55

AFssia=3.0x 103

Calculation Results: Deep Soil Gas to Indoor Air AF

Average Deep SG Conc.

Compound (ug/m®) Deep SG to |A AF
Using Radon AF Corrected for Ambient
TCE 5.4 3.0x 10°

PCE 54 49x10°
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APPENDIX D: DATA EVALUATION CALCULATIONS

Calculation E.1.4 Groundwater to Indoor Air Attenuation Factor

— CIA
AFGW—IA T CguxH'
Where
AFcw.ia= Groundwater to indoor air attenuation factor (unitless)
Ca = VOC concentration in Indoor Air (ug/m3, see Calc. D.1.2)
Cow = VOC concentration in Groundwater (average of shallowest water samples, see
Fig. 6)
H’ = Henry's Law constant (0.765 PCE; 0.428 TCE,

http://www.tnrcc.state.tx.us/permitting/trrp.htm)

Example Calculation: Groundwater to Indoor Air Attenuation Factor for TCE

_ 0016 _
AI:GW—IA ~ 12,300x0.428

AFew.|A =31x 10_6

Calculation Results: Groundwater to Indoor Air AF

Groundwater Conc.

Compound (ug/m®) GW to|A AF
Using Radon AF Corrected for Ambient Radon Conc.
TCE 12,300 31x10°

PCE 963 3.6x10*
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E.2 MASSFLUX

Calculation E.2.1: Lateral Mass Flux in Shallow Groundwater Under Demonstr ation
Building

Fow =Cow X Ax(Q

Where

Fow =  Latera mass flux through shallow groundwater under demonstration building
(ug/day)

Cow =  Concentration of constituent in groundwater (ug/ft3, from upgradient well WL-
436, see Fig. 6)

A = Areathrough which flux is occurring (57 ft x 2 ft = 114 ft?, width of building in
direction of GW flow x 2 ft depth)

q = Darcy velocity = k x i = (0.076 ft/day)

k = Hydraulic conductivity (8.0 x 10°ft/min, average hydraulic conductivity
measured at the nearest 2 wells: WL 139 & WL-315, RFI report for Altus AFB)

[ =  Hydraulic gradient (0.0066, average value in vicinity of demonstration building,
RFI report for Altus AFB, Figure 4.5-2)

Example Calculation: Mass flux of PCE in groundwater
Cow = 3.9 ug/L (from upgradient well WL-436, see Fig. 6) = 110 ug/ft®
Few = 110 ug/ft® x 114 ft* x 0.076 ft/day

Fow = 956 ug/day

Calculation Results: Lateral mass flux in shallow groundwater

GW Mass Flux
Compound Groundwater Conc. (ug/ft®) (ug/day)
Perchloroethene (PCE) 110 960
Trichloroethene (TCE) 240 2,100
cis-1,2-Dichloroethene 150 1,300






